320

slowly and therefore intermediate between types A and B.

Some important physical and meteorological significance
must be attached to the indraft of air to points in front of the
center and not to the center itself. The trajectories repre-
senting the inflowing air may be continued, in the particular
case referred to, for distances beyond the region of circular
isobars, and it would therefore appear that these strong cur-
rents are not primarily due to the previous existence of a cen-
ter of disturbance, but to some more dominant cause which
directs their trajectories to points successively approached by
the center of circulation. It may be noticed that the direc-
tion of motion of the center with regard to the motion of these
dominant winds stands in the relation of west to southwest or
of southwest to south, and possibly the inblowing wind may
be the determining cause of the motion of the barometric
minimum.

The details of the storm of February 26-27, 1903, for which
the trajectories were drawn are given in a paper read before
the Royal Meteorological Society on June 17, 1903.

THE METEOROLOGICAL WORK OF THE EXPEDITION
TO THE BAHAMAS!.!

By Dr. O. L. Fassig, Section Direetor.

Leaving Baltimore June 1 on the two-masted schooner
W. H. Van Name, with the scientific expedition sent out under
the auspices of the Baltimore Geographical Society, I arrived
at Nassau, Bahama Islands, on June 17. Storms, calms, and
head winds marked the entire voyage outward, making it dif-
ficult to secure reliable instrumental records of the weather
and temperature of the water. However, some interesting re-
sults were obtained which will be discussed in a separate
report. Arriving at Nassau, a thermograph, barograph, hy-
drograph, and pluviograph were instalied at the cable office
by the courtesy of Mr. P. H. Burns, superintendent of the
Bahamas cable. Mr. Burns also kindly attended to these self-
recording instruments during my absence from Nassau, enab-
ling me to obtain continuous records of the temperature, pres-
sure, humidity, and time of oceurrence of rain for a period of
about thirty days, from June 20 to July 20. From the colo-
nial records I had copied the monthly and annual mean values
of meteorological observations for a period of five years.

During my short stay of two weeks at Nassau I succeeded
in obtaining some interesting records of temperature, pressure,
and humidity of the upper atmosphere by means of the Weather
Bureau kite equipment, which I hope will also prove to be of
some value in defining the vertical rate of change in atmos-
pheric conditions in these latitudes. Light winds are the rule
in the iglands during the summer months, and it was only on a
few occasions that favorable opportunities were presented for
flying kites. . However, five ascents were made to elevations
varying from 3500 to approximately 8000 feet. The highest
elevation was attained by the use of a launch. Steaming into
the wind we were enabled to obtain a somewhat increased
wind veloecity. Apparently the wind velocity decreases rapidly
after an elevation of 5000 to 6000 feet, it being difficult to de-
tect any motion in the clouds above the lower cumulus layer.
The results will be discussed at the earliest opportunity.

On the return trip, which was made under more favorable
conditions than the outward voyage, an interesting series of
observations of water temperatures was made from Nassau to
Baltimore. While passing through the Gulf Stream the tem-
perature of the water was noted every half hour or oftener.
Good records were also obtained by means of the thermograph,
barograph, and hydrograph.

In addition to the meteorological duties noted above, a mag-
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netic survey. of the islands was made. Declination, dip, and
relative intensity were measured on the islands of New Provi-
dence, Hog, Watlings, Long, and Abaco. Observations made
in past years in these islands included only the element of

declination. A self-registering tide gage was also installed
by me. The magnetic instruments and tide gage are the

property of the United States Coast and Geodetic Survey.

The generous cooperation of the Weather Bureau with the
Baltimore Geographical Society has been greatly appreciated
by the director of the expedition, and due acknowledgments
will be made in the official publications of the results of the
expedition.

CLIMATOLOGY OF COSTA RICA.

Communicated by Mr, H. PITTIER, Director, Physical Geographic Institute,
[For tables see the last page of this REVIEW preceding the charts.]

Notes on the weather.—On the Pacific slope the rain was un-
commonly scarce, the month showing regular alternations of
short periods of two, three, and four days of drought, sepa-
rated by others of one and two days with moderate rainfall.
On the 25th the rain began falling daily and the 28th, 29th,
and 31st were marked by heavy showers. In San José, pres-
sure and temperature were about normal, and the relative
humidity a little less than the mean. Sunshine, 144 hours
against a normal of 119. On the Atlantic slope also there was
a scarcity of rain, excepting at a few stations at the foot of the
Cordillera and at Turrialba and Paraiso in the Reventagon
Valley, where the fall showed an excess. On July 10 a cyclone
crossed the plains of Sta. Clara in an E-W direction, causing
much damage to the banana plantations.

Notes on earthyuakes.—July 23, T 20™ a. m., slight shock
NW-SE, intensity II, duration 3 seconds.

OBSERVATIONS OF SOLAR RADIATION WITH THE
ANGSTROM PYRHELIOMETER AT ASHEVILLE
AND BLACK MOUNTAIN.N. C.

By Mr. H. H. KTMBALL, Assistant Editor, Monthly Weather Review, dated July, 1408,

The Angstrom compensating pyrheliometer, No. 28, used by
Davis and Pierce' at Providence, R. L, from November, 1901,
to September, 1902, was installed by me at Asheville, N. (!, on
November 8, 1902, in accordance with instruections received
from the Chief of Weather Burean. The point selected for its
exposure was on the lawn just south of the Ravenscroft Hotel,
near the crest of a ridge running north and south, with a slight
dip to the south. The business portion of the town lay to the
north and east, and as soft coal was almost the only fuel used
the smoke at times became quite dense, particularly with light
northerly winds.

The arrangement of circuits was as described by Professor
Marvin in the MonrtuLy Weataer Review for October, 1901,
Vol. XXIX, p. 456. At first the galvanometer was suspended
from the south side of the trunk of a large and nearly branch-
less locust tree, instead of from the tripod, as shown in fig. 1.
Here an unobstructed view of the sun was had from the time
it appeared above Beaumont Mountain, ahout a mile distant,
some fifteen minutes after the time of true sunrise, until it set
behind mountains nearly 20 miles distant, the tops of which
were only one or two degrees above the true horizon. Winds
above 20 miles per hour caused such annoying oscillations in
the galvancometer that on December 22 it was moved to a post
at the southeast corner of the hotel porch, where it was well
protected from the prevailing northwest winds; but at noon
and again at £ p. m. the tripod support of the pyrheliometer
had to be moved a few feet to avoid the shadow of shade trees.

On December 2, a Pickering polarimeter ? loaned by Prof. E.

1 Under date of August 1, Dr. O. L.iﬂssig reports his return to Balti-
more from the Bahama Island, and gives some idea of the work acconi-
plished.

1 See Monthly Weather Review for June, 1903, p. 275.
2 For a description of this instrument see Proc. Amer. Acad. of Arts
and Sei. N, 8. Vol. XTII.  Pp. 204-302.
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F1a. 1.—Angstrom's portable electrical compensating pyrheliometer.

C. Pickering, was installed on the lawn, and proved to be ad-
mirably adapted for measuring the polarization of blue sky
light; the altazimuth mounting was crude and the position of
the sun could not he determined closer than to within half a
degree in azimuth and altitude; the pointing of the telescope
was liable to be disturbed during an observation, since the
vertical circle could not be clamped.

Wishing, if possible, to obtain observations unaffected by
smoke, the instruments were, on February 16, 1903, removed
to Black Mountain, N. C., about 16 miles east of Asheville,

and there installed in an open field surrounded by forest trees,
back of which were mountain ranges from 2 to 7 miles distant,
in all directions except west. The only smoke of any impor-
tance at this point was from trains on the Southern Railway,
which passed about half a mile south of the station.

The galvanometer was suspended from the north side of a
post, about 10 inches in diameter, set 3 feet in the ground.
The surrounding forests and mountains broke the force of the
wind somewhat, but the oscillations produced in the galvano-
meter by even a moderately brisk wind were very annoying.
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At Asheville the instruments were generally read and data
recorded in the following order:

1. Galvanometer scale, with bands 4 and B of the pyrheli-
ometer both exposed to the sun.

2. Attached thermometer of pyrheliometer.

3. Watch time.

4. Ammeter, with band 4 of pyrheliometer exposed (the left
band, as seen when looking from the rear) and current passing
through B.

5. Ammeter, with band B exposed (the one on the right, as
seen from the rear) and current passing through 4.

6. Same as b.

7. Same as 4.

8. Watch time.

9. Attached thermometer of pyrheliometer.

10. Sling psychrometer.

11. Character of wind and kind and amount of clouds.

12. Galvanometer scale, with bands 4 and B of the pyrheli-
ometer both exposed to the sun.

13. Polarimeter, the tube heing first sighted on the sun
and the azimuth and altitude read off. The tube was then
revolved about its horizontal axis to a point in the sky 90°
from the sun and on the same vertical circle with it, where
four readings, or two determinations, of the polarization of the
sky light were made while revolving the Nicol prism in a
clockwise direction and the same number while revolving it
in the opposite direction.

14. The blueness of the sky 90° from the sun and the clear-
ness with which distant mountains could be seen were each
recorded on the scale 0-10.
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being 0.028 ampere, The principal exceptions to the rule were
when the sun was just above the horizon. In this position its
radiation was subject to absorption and reflection from so many
sources that irregularities in the readings were to be expected.

This apparent difference in bands 4 and B has been the
subject of much speculation. As has already been indicated,
each observation requires that the heating effect of the sun
on one of the bands be balanced against the heating effect of
an electric current on the other band four times in succession,
the bands being exposed to the sun in the following order:

(1) 4 exposed; (2) B exposed; (3) B exposed; (4) 4 exposed.
The mean current required to balance the heating effect of the
gun for each of these exposures—(1),(2), (3), and (4)—has been
computed for the four following series:

November series: 50 observations at Asheville between No-
vember 10 and 15. January series: 50 observations at Asheville
between January 12 and February 13. Black Mountain series:
43 observations at Black Mountain between February 19 and
March 25. 'Washington series: 12 observations at Washington,
D.C.,in April, 1903. The results are given in Table 2.

The departure from mean of Table 2 may be compared with
columns 6, 7, 8, and 9, of Davis’s Table 2,° remembering that
his readings were made in the reverse order from mine; that is,
the order of exposure of the bands in his case was B, A, 4,
B, while in mine it was 4, B, B, 4.

The rhythm in the readings has the same order of sequence
in both cases, though less marked in mine than his, and is un-
doubtedly due to lag in the heating and cooling of the bands.
This lag was especially noticeable with band 4 exposed. If
sufficient current was switched on to quickly heat B to the

TABLE 1.—Ovriginal record of pyrheliometer and polarimeter observations at Asheville, N. C., February 4, 1903.

Radiation ~-Pyrheliometer. Polarization.
Time. % s Band exposed. : & Sun's— Polarimeter readings.
a7 5}
Cn ae (74 Time.
SE|sonan| A | B |25 Azimuth.| Altitude,| Altitude | 2 3 4 21 |43 | 4av | P
=% |- 3 A. . = z1 . de.| ™ ggo, 2 . . . . 3
o Gal.  |(Adwmw | Amm.| 2 ° ° °
9:30 a. m.} 16.0 119.5 142 137 137 | 0.159 9:43 a. m. 310.4 22.2 112, 2 3 .1 355.3 | 75.4 4 21.1
9:37 a. m.| 17.9 120.7 271 254 262 | 0.563 9:48 a. m. 310.4 .. ....... 112.2 5. .0 | 352.5 | 84.0 ;1 15.2
10:30 2. m.| 17.1 128.0 106 99 1021 0.090 || 10:50 a. m. 325.5 31.0 121.0 f L2 | 363.0 | 75.1 . 8 26.0
10:44 a. m.| 16. 1 123.0 69 36 521 0.026 || 10:556 a. m. 325.2 | ...l 117. 0 9. .8 | 351.2 | 72.0 .4 31. 4
11:48 a. m.; 15.0 123.2 36 22 29 | 0.009 || 12:06 p. m. 346.9 37.0 127.0 3 .2 346.1 | 62.9 .9 44.8
11:58 a. m.| 16.2 123.0 143 25 84 | 0.062 || 12:11 p. . 347.0 ..ol 126. 5 3 .8 | 347.0 | 62.0 .2 46. 8
12:31 p.m.| 18.5 122.5 351 369 | 360 1041 {| 12:49 p. m. 359. 3 37.5 127.56 . .2 | 346.1 | 62.1 .9 47.7
12:43 p. m.| 18.0 123.0 342 | 368 355 1.012 {| 12:53 p. m. 1520 2 TN 127.2 3. . 6 346.1 | 62.5 .6 47.0
1:30 p.m.| 17.9 124.0 335 | 361 348 0.971 1:48 p. m. 16. 9 35.2 126.2 3 7 346.7 | 62.6 | 62.0 46, 5
1:42 p.m.| 17.8 1241 335 | 360 343 | 0,971 1:54 p. m. 16.9 |.......... 124.7 . .1 346.4 | 62.1 3 46,7
2:57 p. m.| 13.0 124.5 322 | 350 336 0.912 3:12 p. m. 38.7 27.1 117.1 3 L3 346.3 | 62.3 | 62.0 46. 8
3:06 p.m.| 17.1 1245 311 343 [ 827 0. 865 3:18 p. m. 3 N B P 116.8 3. .2 346.1 | 62.0 .9 47.1
4:00 p.m.{ 16.1 122.0 287 305 296 | 0.715 4:18 p. m. 52.3 17.0 107.0 3 3.9 | 346.8 | 63.9 .9 44. 8
4:12 p.m.| 15.6 122, 0 273 | 305 [ 289 0. 682 4:23 p. m. 2 T 107.0 3. .1 346.9 | 63.1 | 62.8 45.5
4:57 p.m.| 13.3 116.0 221 255 [ 238 | 0.465 5:11 p m. 61.5 8.0 97.0 . 32,2 | BR.2 | 66.5 | 66.0 40.3
5:05 p.m.| 13.3 117.7 217 255 236 | 0.454 5:16 p. m. 611 [.......... 97.0 . .9 348.3 | G 4 5. 4 40.1
5:40 p.m.| 10. 9 132.0 129 121 125 1 0.133 || *5:52 p. m. 67.5 0.0 90. 2 . 2.0 [ 348.9 | 69.1 .Y 35
5:49 p.m.| 10.6 132.0 86 104 95 0.079 || *6:02 p. m. 68.9 [L......... 88.5 s L0 | 342.0 ) 55.4 .0 58.5
*6:12 p. m. 7.3 |..oeiat 86. 8 3 285.0 | 345.9 | 53.5 .9 50.5
*6:19 p. m. k3 M A I 85.1 105. 0 165. 1 286. 1 344.6 | 60.1 .5 51.1

NoTE.—Watch 15 seconds fast.

At Black Mountain the sling psychrometer (item 10) was
read last.

Table 1 shows all the details of the observations with the pyr-
heliometer and the polarimeter as actually recorded on Febru-
ary 4,1902. The morning observations on this day were made
through clouds, and the marked fluctuations in the solar radia-
tion and the polarization of sky light will be noted. The after-
noon observations were made under favorable conditions, except
that the wind was high. The readings of the polarimeter were
fairly regular until after sunset, when darkness made accurate
observing difficult.

It will be noted that with band 4 of the pyrheliometer ex-
posed, less current was required to bring about thermoelectric
equilibrium, as indicated by the galvanometer, than with band
B exposed, the average difference from 12:31 p.m. to 5:05 p. m.

* After sunset; sky pink and yellow to zenith and very brilliant.

temperature of 4, B became overheated, and it was necessary
to diminish the current. A succession of increases and de-
creases in the current would follow, until thermoelectric equi-
librium was established. The lag was noticeable to a less de-
gree with band B exposed.

The mean current with 4 exposed averaged 0.0276 ampere
less than with B exposed in my work, as compared with 0.0226
ampere less in the work of Davis. The difference 0.005 is
only one scale division on the ammeter and is not larger than
we would expect, since the difference in the order of exposure
brought the effect of lag upon different strips. The mean of
(1) and (2) in my case is 0.0016 ampere greater than the mean
of (3) and (4), while Davis found the mean of (3) and (4) to be
0.0023 the greater.

3 See Monthly Weather Review for June, 190_23). 277.
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TABLE 2.—Mean current with different pyrheliometer exposures.

Exposure,
Series. —
[¢)] (2) (3) (4) Mean.
Asheville:
November.... «o.oovveiiiiieinnnas . 306 . 331 . 328 . 306 Bt
JANUATY.e.oiiennns toveninnaiannns L2713 . 302 . 299 . 269 285
Black Mouutain:
February and March.............. . 269 . 306 . 300 .275 . 288
Washington:
APril. oo i .31 L8542 . 338 .317 . 327
Weighted means. ................ . 2855 . 3167 L3115 . 2864 . 2998
‘ —
Departure from mean. @)+ 3@+
. + (: +
Series. T
(1) (2) ’ (3) (4)
Asheville:
November ............. —. 012 +.013 +.010 —. 012 +.0235
JAnUuary ..... ..o.oo..n —. 012 +.017 +.014 —. 016 +. 0295
Black Mountain:
February and March ..| — 019 +.018 +.012 —. 013 +. 0310
Washington:
P-N7) & ) R —. 016 +.015 +.011 —. 010 +.0260
Weighted means....... —. 0143 | +.0159 +.0117 | —. 0134 +.0276

The shifting of the zero point of the galvanometer scale
(i. e., the reading with zero current when 4 and B are both
exposed) is referred to by Davis and is shown in column 3 of
Table 1. This appears to be purely a temperature effect.
‘While installing the apparatus at Asheville on November 8,
with the sun shining directly upon the galvanometer, it was
found that when cumulus clouds were passing over the sun
the zero of the scale shifted so rapidly that it was impossible
to make observations. A wooden box was therefore arranged
so as to shade the galvanometer, and with excellent results.
The slow movements shown in Table 1 are quite unimportant.
The marked difference between 5:05 p. m. and 5:40 p.m. is due
to a readjustment of the instrument.

After each reading of the ammeter the current was imme-
diately cut off. At the completion of each series of four read-
ings band .4 was thus left exposed to the sun for some seconds,
while band B was shaded and without any current passing
through it. The shutter was then generally arranged so as
to expose both 4 and B, to redetermine the zero of the gal-
vanometer; but so much time was required for B to acquire
the temperature of 4 that frequently I detached one of the
galvanometer wires, or opened the circuit, so as to obtain the
zero of the scale at once. A great many readings showed no
appreciable difference between the zero determined by opening
the circuit and that determined by a long exposure of both
bands to the sun.

TABLE 3.— Corrections to Weston ammeter No. 4315.

By H. M. Davis.
Scale Bg Bureau of | By ammeter
reading. | Standards. No. 4321,
Nov., 1901, | April, 1902,

0 +5.5, +6.5 +8.0 +8.0

50 5.0 5.0 3.0 7.2
100 5.5 6.0 8.0 80
150 4.5 4.5 7.0 6.4
200 5.0 5.0 7.0 7.0
250 4.5 4.8 6.0 7.4
300 4.5 5.3 6.0 6.8
350 3.0 5.0 5.0 4.8
400 2.0 3.8 4.0 3.8
450 +1.0 2.7 +2.0 +2.7
500 —0.5 +1.0 +0.0 =+0.0

Upon returning to Washington, steps were at once taken
to determine, if possible, the corrections to Weston ammeter
No. 4315 and pyrheliometer No. 28. The ammeter was first
compared with a similar instrument, No. 4321, which had re-
cently been calibrated by the Bureau of Standards, and was
then taken to that bureau for a direct determination of its
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errors. In the method adopted by this bureau the current
corresponding to a given scale reading was determined by
measuring the fall in potential of the current in passing
through a known resistance. Table 3 shows the results of
these tests, as also those obtained by Davis, who compared
this ammeter with a Thomson current balance belonging to
the laboratory of Brown University.

The corrections determined directly by the Bureau of Stand-
ards have been applied to all my readings at Asheville and
Black Mountain.

On April 9 pyrheliometer No. 28 was compared with pyrheli-
ometer No. 34, the latter having been kept in the Instrument
Division of the Weather Bureau ever since it was purchased, in
1901. The temporary support provided for the galvanometers
was (uite unstable, and clouds commenced to form soon after
observations were begun, so that only two complete sets of read-
ings were obtained. These are given in Table 4.

TABLE 4.— Comparison of pyrheliometers, April 9, 1903.

No. 28, No. 34
s Band exposed. . ‘ Band exposed.
Time. = 2
£ ¢ 2 Q..
= * @
2 ldand B.) A, B. 2 dand B| d. B.
z £
= 3]
or. Gal. Amp, | dmp, | Cdd. | OC. Gal. Amp, | Amp, | Cal,
2:10p.m,..| 24.7 112.0 1 0.312 ] 0.317 0.801 | 23,6 134,0 | 0.340 | 0,355 (0.876
2:15 p.m...| 248 112,0 | 0.310; 0.323 |0.811 | 24.0 134,07 0.345 | 0.355 0,887
2:27 pom. .. 24.2 111.0 | 0.317 | 0.305 [0.786 | 23.8 137.0 | 0.346 | 0.325 |0.812
2:42 p.m...| 25.0 112.0 | 0.300 | 0.303 0.741 | 24.8 137.0 | 0.335 | 0.321 0,779
Means...[..oooifivenns uforiiiiiiiii 07848 .o e 0. 8385

The mean value of the solar radiation as measured by No. 28
was only 93.6 per cent of the radiation as measured by No. 34,
This result may be compared with the comparative readings
of these same instruments obtained by Professor Marvin* in
October, 1901, when the mean of ten observations with No. 34
gave for the radiation 0.8096, while simultaneous observations
with No. 28 gave 0.7424, or only 91.7 per cent of the result by
No. 34.

Furthermore, Professor Marvin’s readings show for expo-
sures (1), (2), (3), and (4) of each observation, the values given
in Table 5, the bands having been exposed in the same order
as by me, 1. e, 4, B, B, 4.

TABLE 5.
Exposures. ‘
243 (144
2 T2
(1) 2 3) (4) Mean, J
Amperes .......... Q. 2920 0. 3237 0. 3187 0. 2873 0. 3055 ‘ + 0.0316
Residuals o000 —0.0135 | 40,0182 | 400132 | —0.0282 |.......... ‘ ....................

Comparing Table 5 with Table 2 and with Davis’s Table 2,
we find no evidence of any change having occurred in pyrheli-
ometer No. 28 since October, 1901; and if we assume that the
observations of October 29,1901, and April 9,1903, are equally
good, it follows that No. 28 gives results that are 92.0 per cent
of those given by No. 34.

A very critical examination of the bands 4 and B of No. 28
showed that the platinum foil of B had buckled so as to sepa-
rate it slightly from the copper foil back of it, just over the
thermoelectric junction. This will explain why, with 4 ex-
posed, a long time was required for the electric current to
bring the temperature at the thermoelectric junction on B up
to the temperature of the junction on 4. It will also explain
why, after exposure (4), with the sun left shining on 4, when
the shutter was adjusted to expose both bands considerable

+See Monthly Weather Review, October, 1901, Vol. XXIX, pp. 457-458.
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time was required to bring about thermoelectric equilbrium
at the back of the bands. It does not explain why with band
A exposed less current was required to balance the heating
effect of the sun than with band B exposed. In fact, we should
expect the opposite effect.

An attempt was made by the Instrument Division to measure
the resistance of bands 4 and B, but, unfortunately, the sur-
face of B was scratched slightly and some of the platinum
block removed.

The comparative readings of Nos. 28 and 34 made after this
accident occurred are shown in Table 6 and are of interest.
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posures (1), (2), (3), and (4) on April 29, 30, and May 1 we
obtain the following:

Exposures
2-+3 144
2 T 2
(1) (2) 3 4) Mean,
AMPEres, e 0.323 0. 357 0. 359 0. 325 0,341 +0. 034
Residuads ool —0. 018 [ 0016 | 0,018 | —0.016 [........olvevnrnivanns

" 1 can not account for the residuals remaining so nearly as
before, while the deflection of the galvanometer with both

TABLE 6.— Compuarison of pyrhcliometers Nos. 28 and 34.

Nao., 28, No. 34
Time. Band exposed to sun, Tine, Baund exposed to sun.
Tempera- - Tempera- "
tu]re. ' tulre. .
4 and B. d. B. oA and B, A B.
April 28, orr tralvanometer.| Anoncter, | Anemeeter,| Celories, | April 28, A Galvanmmeler,) dmmeter, | . Colories,
9:54 a.m., 23.9 110.9 53 : 0. 965 10:08 a.m. P 123.5 387 1.101
10:06 a. m. 23.0 114. 0 351 0, 952 N 24, 122, 0 303 1.113
10:38 a.m. 23.8 116. 0 361 1.009 2 121.9 30 1. 095
10:46 a. m. 25.9 1140 375 1.021 .H 358 1. 0G8
10:59 a. m. 248 116.0 362 0. 965 L4 379 1.101
11:09 a.m. 26. 5 116.0 357 0.977 Ny 393 1. 147
11:14 a.m, 25,2 117.0 363 1.021 8.0 402 1.172
11:23 a.m. 26,5 114.0 372 1,033 7.4 398 1.172
1148 a.m. 25.9 116.5 369 1.015 R3 384 1. 109
a.m. 26,9 115.5 373 1,045 9.4 395 1.154
p. m, 27.4 115.0 a4 1. 005 . H 392 1.137
p. i, 27.8 114.5 372 0. V99 .0 384 1. 109
p.m, 27.9 116.8 368 1,022 .0 356 1.103
p.m, 28,0 116.5 372 1. 010 . 5 304 1.125
3 p. 0L 28.0 117.9 363 1.022 .0 79 1. 081
p.m, 30.5 118.5 369 20, 2 366 1. 015
p.m, 30.9 121.0 361 0 387 1,104
p.m, 30.7 124.5 362 5 338 1.110
7 p.on. 30.0 126.0 356 .7 389 1.117
Pp. . 31.1 126.0 364 2 301 1.127
B 3 S I e L0 S I 1.113
No. 28, No. 34
Time. Baud exposed, Time, Baud exposed to sun.
Tet'v'llll;;m' Circuit open. . TL:I‘IIII‘_:T‘I' .
. B. A4 and B. [ 4. B.
April 20,
11:08 a.m. 28,2 125.5 310 348 20,9 364 0. 473
11:15 a.m. 28,9 125.5 312 349 30, 8 364 0.973
11:48 a.m. 30. 0 126.5 310 326 30.8 563 0. 962
6 20.7 127. 0 316 337 31.2 366 0. 967
20, 8 127.0 311 342 30,9 367 0. 904
20,7 127.0 319 320 30,9 366 0. 933
35.3 109. 0 319 362 34,9 377 333 1. 050
35,1 109.0 321 361 340 37y 382 1. 050
33.1 111.0 326 356 35.0 380 379 1. 050
33.9 111.u 325 364 340 381 3738 1. 450
12,4 1245 344 385 1 PRI 13.0 401 406 1.175
12,0 12456 343 391 1,074 10:43 a.m, 13.0 410 400 1.181
a 12,5 124.0 a4 382 1. 050 10:45 a.m. 13,1 402 41 1. 1588
11:07 a.m. 12.1 124.0 339 350 1.021 10:53 a.m. 12.9 400 410 1.175
Means .. |...oooovfooe i o e L0 L e S 1. 055

On April 28, 1903, the zero of the scale was determined with
both bands exposed to the sun. The change in the sign of
the difference between the ammeter readings with the current
through bands 4 and B, respectively, was noted, and investi-
gation showed that the zero of the scale thus determined was
about 25 scale divisions in error; in other words, with both
bands exposed to the sun there was a current through the
galvanometer, due to the fact that A acquired a higher tem-
perature than B. On April 29, 30, and May 1 the zervo of the
scale was determined with the circuit open. Very little error
in ()’ resulted from this erroneous determination of the zero
of the scale on April 28, however, since the mean radiation, as
measured by No. 28 on that date, was 89.6 per cent of the radia-
tion as measured by No. 34, while on April 29, 30, and May 1
it was 89.1 per cent.

Computing, for No. 28, the mean current employed with ex-

bands exposed shows that .4 absorbed so much more heat
than B, unless the resistance of B was increased when its sur-
face was scratched, as may have been the case when we con-
sider its extreme thinness. This would also seem to indicate
that the reason why band 77 has all along required less cur-
rent to heat it than band d is that a slight fracture at the
point where it buckled increased its resistance. A second
accident to band B, while an attempt was being made by the
Instrument Division to blacken the scratched surface, dam-
aged it so seriously as to prevent further investigation of its
errors.

Early in June, 1903, a new set of bands, equivalent to a new
pyrheliometer, and called by Angstrom No. 41, was received
by the Weather Bureau apparently in excellent condition, and
the comparative readings in Table 7 were made.

The means of the 6 sets of readings by the two instru-
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ments differ from each other by less than 1 per cent. On
October 25, 1902, Professor Marvin® compared pyrheliometer
No. 34 with No. 31, the mean of the results by No. 31 being
1.106 calories, and by No. 34, 1.100 calories, also a dif-
ference of less than 1 per cent. The Angstrom pyrheliome-
ters Nos. 31, 34, and 41 are therefore in practical agreement,
while the indications of No. 28 are only 92 per cent of the in-
dications by the other three, and it is fair to assume that this
difference has been constant ever since the instrument was
received in October, 1901. The values of the radiation indi-
cated by No. 28 have therefore been divided by 0.92 to obtain
the  of Tables 8 and 9. This () is believed to be comparable
with the results obtained by Angstrom with his similar and
standard instrument in Europe.
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that the stations are west of the seventy-fifth meridian. The
sun’s altitude, in column 3, was computed for the Asheville ob-
servations, but for the Black Mountain observations it was ob-
tained from the vertical circle readings of the polarimeter,
which were checked each day at apparent noon by computa-
tion from the formula 2 = colatitude 4 sun’s declination. A
correction was also applied for the difference in time between
the pyrheliometer and the polarimeter observations.

The number of atmospheres through which the solar rays
had to pass, ¢, of column 4, was obtained by interpolation in
the tabulated values of Bouguer's formula given on page 22 of
R. Radaun’s Actinométrie, Paris, 1877, the interpolation being
facilitated by a table of cosecants of h for each degree; the
interpolated values thus obtained were multiplied by the ratio

TABLE 7.—Comparison of pyrheliometers Nos. 41 and 34.

Pyrheliometer No. 41.
Tine, Band exposed to sun.
Tempera-| "
ture. o
.1 and B. A. B.

June 16. o Galeanomeler.) Ammeter. | Ammeter.| Colories.
10:54 a, m. 28.8 117.¢ 388 354 1,053
11:00 &. m. 28,2 120.0 388 354 1. 052
11:18 a. ;. 28.5 120.0 359 356 1. 064
11:24 a. m. 29.0 121.0 385 385 1. 045

June 18,

9:43 a. m. 22. 8 109.5 381 384 1.029

9:51 a. m. 22.9 1090.5 385 389 1. 056
10:20 a. nm. 24.8 110.0 382 332 1,029
10:40 a. m. 23,9 114.0 386 381 1. 040

1:28p. m. 27.1 119.0 301 301 1. 079

1:36 p. m. 25.0 121.0 390 393 1. 085

2:06 p. m. 28,0 121.5 377 379 1. 009

2:17 p, m. 25,2 122.5 375 374 0,088

Means foovovvnnd vonnviiie e e 1. 044

Pyrheliometer No. 34,
Time. Band exposed to sun.
Tempera- -
ture, o'
4 and B. A. B.

June 16, o Galvanometer.| Ammeter.| Limmeter.) Culories,
11:03 a. m. 29, 5 131. 0 375 384 1. 059
11:09 a. m. a0, 0 128. 5 74 385 1. 048
11:11 a. m. 0.5 125. 5 37 382 1,048
11:16 a. m. 30.5 128.5 377 380 1. 048
June 18.

9:55 a. m. 24, 8 126. S 376 370 1.026
10:04 a. m. 26.0 176 375 375 1. 036
10:07 a. m. 26, 2 126. b 378 376 1.036
1k18 a. m. 26.9 126, 5 374 378 1. 036

T4l p.om. 29.5 126.0 377 376 1.037

1:51 p. m. 20.5 126.0 374 373 1.032

1:55 p. m. 30.1 126.1 370 374 1.021

2:04 p. . 29.5 125. % 369 373 1.016

....................................................... 1.037

In Tables 8 and 9 are given the observations obtained at
Asheville and Black Mountain, N. C., respectively. An effort
was made to obtain nine complete observations each day at
about hourly intervals, but until the new rheostat constructed

by Professor Marvin was received on January 29, 1903, it was
only possible to measure the radiation when the sunlight was
sufliciently strong to cast a distinet shadow. After that date
the radiation could be measured whenever the clouds were
sufficiently thin to permit the sun’s position to be determined.

At Asheville 84 observations on thirteen days were obtained
in November; 83, on thirteen days in December; 129, on
twenty days in January, and 52 observations on nine days dur-
ing the first half of February. At Black Mountain 134 ob-
servations on twenty-one days were obtained between Febru-
ary 19 and March 26, inclusive.

The pyrheliometer was not in working oxder from December
1 to December 6, inclusive, so that, omitting Sundays and holi-
days, at Asheville 52 per cent of the possible nine observations
per day were obtained during November; 46 per cent during
December and 55 per cent during January, during which
months observations were taken only when the sun was shining
brightly enough to cast a distinct shadow. At Asheville, dur-
ing the first half of February, 48 per cent, and at Black Moun-
tain, between February 19 and March 26, 50 per cent of the
possible observations were obtained, and they were taken
whenever the position of the sun could be seen.

In Tables 8 and 9, column 1 gives the date and the seventy-
fifth meridian time of the observations, the time being the
mean of the time of beginning of exposure (1) and the ending
of exposure (4) of the pyrheliometer bands. The hour angle in
column 2 is obtained from column 1 by applying the equation
of time and a correction for the number of degrees of longitude

58ee Monthly Weather Review for October, 1901, Vol. X:XIX, PP,
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of the actual barometric pressure ,B, to the normal atmospheric
pressure at sea level, 29.92 inches.

In column 5 )’ is the number of calories of heat received
each minute upon a square centimeter of surface normal to
the sun’s rays, as measured by pyrheliometer No. 28. Dividing
()’ by 0.92 to correct for the instrumental error of No. 28, we
obtain ¢ in column 6.

The sling psychrometer, from which the air temperature ¢, of
column 7, the relative humidity B. ., of column 8, and the
vapor pressure ¢, of column 9, were obtained, was whirled in
the shade of a tree, and at Black Mountain, on the bank of a
small stream. The barometric pressure B, of column 10, was
read off from the Asheville barograph sheets, a correction be-
ing applied for the difference in level between the barograph
and the pyrheliometer. Wind direction and velocity, recorded
in columns 11 and 12, were taken from the Asheville record
sheets. Under P, in column 13,is recorded the percentage of
polarization of the skylight, as determined by the polarimeter
observations, which were taken about ten minutes later than
the pyrheliometer observation at Asheville, and about five
minutes later at Black Mountain.

Under “Sky,” in column 14, is recorded on scale 0-10, the
blueness of the sky where the polarization was observed.
Under “Mt.” in column 15, is recorded on scale 0-10, the
clearness with which distant mountains could be seen. At
Asheville the mountains usually observed for this data were
Pisgal and Cold Mountain, distant 17 and 20 miles southwest
of the city, respectively, and their direction from the observ-
ing point explains why they were so much clearer in the morn-
ing than in the afternoon. At Black Mountain, peaks in sev-
eral directions were observed, the most distant being Craggy
Dome, seven miles to the northwest.

Under “« Character of the sky,” it must be understood that
when *“ Light haze,” **Dense Smoke,” etc.,is recorded “ At sun,”
the same condition also applies to other parts of the sky. The



326 " MONTHLY WEATHER REVIEW. Jury, 1903

TABLE B.—Pyrheliometer observations at Asheville, N. C. Latitude 35° 86/ north; longitude 82° 32/ west. Elevation above sea level, 2200 feet.

Wind. Character of sky.
Date and time | 45 ...
(75th meridian | - gle A, €, Q. Q. t. |R.H. e B. P. | Sky. | Mt
time). Dir. Vel. At sun, In general.
November 10, ° ° OF. % Inch. | Inches, M.p. k. i
10:06 a. m..| 82.00 ) 29.3 | 1.90 | 0.958 | 1.041 54 65| 0.266 | 27.97 | nw. 6 B P Light haze....| No clouds.
10:36 a. m .| 24.50 | 82,5 | 1.75 | 0.983 | 1-068 58 62| 0.298 | 27.97 | nw. 71.. 7. ...do... Few cirrus in southwest.
11:07 a. m..| 16.75|35.1 | 1.62| 1,022 | 1.111 61 56| 0,298 | 27.96 | nw. .. 7| .do . Do.
11:38 a. m.. 9.00 | 36.7 | 1.56 | 1.010 | 1.098 64 45 | 0.266 | 27.95 | nw. 12 .. 7. .do . Do,
12:11p.m..| 0.75)37.4| 1.53 | 0.996 | 1.083 66 39 | 0.256 ; 27.93 | nw. 7 7. .do Do.
12:41 p. m.. 6.75 | 37.0 | 1.55 | 1.034 | 1.124 68 42 | 0.287 | 27.91 nw. 7. .do Do.
1:06 p. m.,| 13.00 359 | 1.58 | 1,039 | 1.129 68 37 | 0.277 | 27.90 | nw. 10 .. 8. doe Do,
1:39p. m..| 21.2533.5|1.69 | 0.936 | 1.017 68 37 | 0.461 27.89 | ww. 12 8 .do Do,
3:05p. m..| 42.75(23.6 (2,31 | 0.867 | 0.942 69 34| 0.247| 27.88| nw. & 8 do . Do,
406 p. m..[ 5800 14,0 3,77 | 0.658 | 0.715 67 43 | 0.287 | 27.8% | nw. 3 Sl R U S Do,
November 11,
9:38 a. m..| 89.00 | 25. 4 2,16 | 0.406 | 0.441 58 82| 0.334 | 28,04 | sw, 2 6., Dense haze ...| 3 alto-cumulus,
10:32 2. m..| 25.50 | 31.7 1 1.78 | 0.620 | 0.674 5% 68 | 0.347 | 28.04 | sw. 1 6 [, . Few alto-cumulus.
11:03a. m..) 17.75 | 34.4 | 1.65 | 0.868 | 0.943 61 59 | 0.347 | 28,03 | sw, 3 6 .. ..| Few alto-cumulus in southwest,
11:32 a, m..| 10.50 | 36.1 | 1.58 | 1.116 | 1.213 687 55| 0.360 | 28,02 | sw. 3 2 P ) U Few alto-cumulus in southwest; few cumulus
in east.
12:37 p.m..| 5.75|86.7 | 1.56 | 1.072 | 1,165 72 42 10 7 Few cumulus on horizon.
1:35p.m..| 20.25|33.7 | 1.68 | 0.976 | 1.061 72 44 se, 12 5. Few cumulus,
3:06 p. m 43.00 1 23.1 [ 2.36 | 0,873 | 0.954 71 43 se. 12 5. Few fracto-camulus,
4:06 p. m 58.00 | 13.8 | 3.84 | 0.693 | 0.759 T 4) s, 12 8 . Few cumulus in east.
4:35 p. m 65.25 | 8.5)6.00 | 0.476 | 0.517 (] 43 10 8 Few cirrus; few cumulus,
November 12,
9:20 a. m 43.50 | 22.8 | 2.40 | 0.822 | 0.893 50 73 A 2 7 Dense haze near station.
9:37 a. m 89,25 | 25.1 | 2.19 | 0.815 | 0,889 53 66 , G 7 o,
10:13 a. m 30.25 ] 29.6 | 1.83 | 0942 | 1,024 5% 62 3 3. 7 Do,
10:33 a. m 25.25 | 31.6 | 1,78 | 0.993 | 1.079 62 52 5. 4. 8. No clouds,
11:07 a. m..] 16.75 | 34.4 | 1.65 | L042 | 1.133 66 42 X s, 8 Few cirrus in east.
11:34 a. m..| 10.00 | 35.9 | 1,59 1.108 | 1.204 66 42 5. 7 S No clouds,
12:35 p. m. . 5.25 | 36,5 | 1.57 1. 088 1.183 70 33 3 (3] b} Do,
1:40 p. m..| 2150 33.0 171 1.004 | 1.091 72 32 e, [ & Do,
3:06 p. m 43.00 | 23.1 | 2.36 | 0.951 | 1,034 71 31 Q. 8 8 Do,
4:04 p. m 57.50 | 14.0 | 3.78 | 0.726 | 0.789 68 38 L 12 7 Few cirrus in northwest,
433p. m..| 6475 | 87|58 | 0.512| 0.557 67 39 12 7 Do.
November 13,
03 a.m..| 47.75(20.0 | 2.72 ) 0.526 | 0.572 44 84| 0.247 BW, 2 6 No clouds.
931 a. m..| 40.75 | 24.0 | 2.20 | 0.532 [ 0.578 49 W 0.247 sW. 2 6 |. Do,
10:34 a. m..| 2500 38L.5 | 1.79 | 0.726 | 0.789 57 2| 0,287 sW, 2 7. Dao.
11:32 a. m..| 10.50 | 85.6 | 1.60 | 0.820 | 0.391 64 53 | 0.310 SW. 3 7. Few cumulo-stratus in south.
12:35 p. m. . 5.25 | 36.3 | 1.58 | 0.852 | 0.926 67 49 | 0.322 se. 3 7. Dao,
1:34 p. m..] 20.00 ] 33.2 | 170 1,036 | 1.126 70 45 [ 0.322 LR 4| B Do,
3:03 p. m..| 42.25| 23.0 | 2.37 0.918 0. 998 70 47 0.347 8, 10 . 8. Do,
4:05p. m..| 57.75|13.5}3.90 | 0.618 | 0.672 69 52 | 0.373 se, 12 8. Few cumulo-stratus in southwest.
4:36 p.m..| 65.50 | 8.0!6.30 | 0.397 | 0.432 |......|..ccilierrinnn se. 10 8 Few cumulo-stratus in east.
November 14.
10:47 a. m..| 21.75 | 32.5| 1.73 | 0.764 | 0.%30 G5 73 27.99 | ne 6 1 cumulo-stratus,
12:12p.m..| 0.75|36.3 | 1.58 | 0.98 | 1.072 69 63 27.97 | se 8. .| 3 cumulo-stratus,
12:31 p. m. . 4.25 1 36.1 1 1.588 | Ll.ot4 | 1,102 68 62 7.04 | se S . Yo,
1:47 p.m..| 23.25 | 32.0 | 1.75 | 0.942 | 1.024 63 54 27.91 | se 8 4 cumulo-stratus.
3:06 p.m..| 43,00} 22,5 | 2.42 | G.790 | 0859 70 53 27,89 | se 8 3 cumulus,
4:04 p.m..| 57.50 | 13.5 | 3.91 0.527 | 0.573 66 62 27.89 | se. 8 .. . 1 cumulo-stratus,
435 p.m..| 6525 81 |6.22| (.343 | 0.373 65 62 27,89 | se §1...... ceado 1 cumulo-stratus.
November 15.
9:13 a. m... 45.50 [ 20,9 | 2.59 | 0.438 | 0.476 49 93 27, calm. 6 |...... Dense smoke. .| Dense fog, dissipating.
9:35 2. m..| 40.00 | 24.1 | 2,26 | 0.626 | 0.680 52 8% calm, 6 | o, -1 No clouds,
10:35 a. m..| 25.00 | 81.0 | 1.80 | 0.682 | 0.741 60 76 a, 6 | ceedo ool Do,
11:36 a, m.. 9.75| 35.3 | 1.61 0. 867 0. 942 65 59 SW. 6 |. Light haze....| Few cumulo-stratus in south.
12:37 p. m..| 560 35.7 | 1.59 [ 0.804 [ 0.972 69 50 n. 71 oo Few cumulus in south and west,
1:38 p. m..| 20.76 | 32.5| 1.72 0. 992 1078 71 5) nw, 8. Do,
3:05p. m..| 42,75 | 225 | 2,42 | 0.870 | 0.946 72 50 nw, &1 Few cumulus on horizon.
4:06 p. m..| 57.75 | 13.2 | 3.98 | 0.660 | 0.717 72 53 nw. . .. . Do,
435p. m..| 6475 | 836,08 | 0.421 0. 458 70 52 nw. i - P Do,
November 18,
1M:18 2. m..| 1425 |33.6 | 167 | 0.720 | 0. 57| 81 27. nw. 4. B looeuen Partly cloudy.| 6 cumulo-stratus,
1:39a.m..| 900|346 1.63( 0.940 | 1. 59 78 27. uw. 5. ... 8. Clear ..... ..| 4 cumulo-stratus.
12:38 p. m. . 575 | 34.9 | 1.61 0. 945 1. 58 78 27, nw. 15 |...... 8 adooLL, Do.
1335 p. m..[ 20,00 | 32.0 | 1.74 0. 990 1. 58 76 27.7 n. s |. coado oLl Few cumulus; few cumulo-stratus.
3:08p. m..| 43.25 21.6 | 2.51| 0.824 | 0. 59 71 27.75 | nw. 8 odo L, Few cumulo-stratus on horizon.
407 p.m..| 53.00| 12.6 | 416 | 0.668 | 0.7: 57 74 27.75 | nw. 7. odo o .. Do
4:32p.m..| 6425| 8.1|6.20 | 0.601 0. Hj 78 27. 7! nw. [ U Do,
November 19.
11:42 a. m. . 8.24 | 34.5 | 1.64 | 0.842 0.915 56 81 0. 360 27.88 BW. 6l...... 6 |......| Partly cloudy.| 3 cirro-stratus; 2 alto-cumulus.
3:10p. m..| 43.75] 21.1 | 2.57 0.610 0. 663 61 59 0.322 27.84 | e. 2 P 5 lo.... sdo oL, 5 cirro-stratus; 3 cumulo-stratus,
November 20.
434 p. m..| 6450 7.716.55 | 0.45 53 &3 se, 10 |...... 6l...... coedo oo Lol 2 eirrug; 1 cumulo-stratus,
November 21.
9:37 2. m..| 389.75|23.0)2.387| 0. 56 70 nw. g ... 6 |. ....do ..} 5 alto-cumulus.
10:09 a. m..| 31.75 | 26.9 | 2.05 0. 58 60 nw. &1... .. [ Light haze ...| 1 fracto-cumulus.
10:43 a. m..| 23.25] 30.4 | 1.84| 0. 59 56 nw. 9. ..... 6 . Partly cloudy.| Few cirrus; few fracto-camulus,
11:39 a. .. 9.25133.9|1.67| 0. 60 57 nw. 9| ..... 5. . (‘luun{y 10 eirro-stratus; solar halo, 22° radius.
12:37 p. m.. 5.25)34.3|1.65| 0. 61 55 nw. i 5 (. LedoL,, Do,
1:333p.m..| 20.50 [31.3|1.79| O 63 53 nw. @ 4 | odoo 10 cirro-stratus,
3:03p. m..| 43.00 21,2256 | O. 62 54 nw. 7 4 do Do.
November 26.
11:39 a. m..| 9.50382.8|1.65| O, 58 63 w. 3..... [ 3 . Partly cloudy.| 2 camulus,
L:l4p.m..| 1425|320 1. 71 0 61 61 nw 4]...... 8., Clear ......... 4 cumutus,
November 25,
10:12 a. m..| 3L.50 | 258|213 | 0.7 34 73 nw. 1 3. Partly cloudy.| 3 cirro-stratus; few cumulo-stratus,
10:43 a. m. .| 23.75 | 28,9 | 1,92 | 0,23 35 69 nw. 1 2. .1 Cloudy 10 eirro-stratus; solar halo, 22° radius,
11:42 a. m.. 900 [ 32.5(1.73 0. 38 66 nw, 4. cdo 10 cirrus, in hands,
1236 p.m..[ 450|330 1.71| 0.8 40 61 nw. 5| odo L. 10 cirras,
1:40 p. m..| 20.50 | 29.9 | 1.86 | O. 42 51 n. 5. RN U ..| 10 cirro-stratus.
3:08 p. m..| 42.50 | 20.3 | 2.67 | 0.6 46 41 s 6 |. codool 7 cirrus.
4:06 p. m..| 57.00)11.7 | 4,47 { 0.5 45 41 s. 6 Partly cloudy.| Few cirro-stratus near sun.
4:32p. m..| 63.50 | 7.5 6.66 | *,2: 41 45 se. 6 1......0.. cdel Few cirro-stratus in southwest.
November 29,
9:14 a.m..| 46.00 | 181|299 | 0. 39 73 BN Tlowean. Few cirrus in southwest.
43 a. m..| 38.75 | 22.1 | 2.47 0.6 42 58 S0 [ S 1 cirro-stratus; few alto-stratus.
December 8. | I
10:34 2. m..| 27.00 | 26.4 | 2.10 : 0,75 33 59 nw. 30 | 44.8 7 § | Light smoke..| Few fracto-ciunulus.
11:31a m.. 12,75 | 80.5 | 1.83 | 0.7 34 49 nw. B30 | 45.4 7 8 .do Few cirrus in west.
1235 p. m..| 3.25131.6]1.78| 0.¢ 36 51 nw. 25 16.0 7 7 .do . 1 cirrus near sun.
1:43 p. m..| 20.25 | 28.7|1.93 | 0.818 36 49 nw. 25 46,0 6 5 . . . Few cirrus.
3:07p. m..|] 41.25 | 19.8 | 2.7 0. 574 34 46 nw, 25 | 38.2 5 4dos Do.
406 p. m..| 56.00 | 11.3 | 463 | 0.348 2 43 nw. 235 40.0 5 5 | Partly cloudy.! 1 cirrus near sun,
431p.m..| 62251 7.216:89| 0.2591 02821 32! 45 nw. 2#lgsl 50 5. a0......0. | Few cirrus near sun.
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TABLE 8.—Pyrheliometer observations at Asheville, N. C.—Continued.
ind. haracter of sky.

Date and time | . - w ¢ v
(75th meridian | - gle h. € Q. Q. t. |R.H e B. P. | 8ky. | Mt. |——

time). Dir. Vel. At sun., In general.
December 9.1 ° o OF | % | Inch. |Inches. Mp.h| %

9:22a. m. | 45.00 | 17.8 ) 3.04 | 0.505 | 0.549 28 66 | 0.103 | 28,04 | nw. 101 50.5 6 & | Light smoke..| Few cirro-stratus in southwest.

9:40 a. m..| 40.50 | 20.2 | 2.69 | 0.552 [ 0.600 30 53 1 0.039 | 28,05 | nw. 12 | 48,5 5 8 ....do Few cirrus in southwest,

10:47 8. m..| 24.75 [ 27.1 | 2.04 0. 730 0.793 35 48 0. 098 28. 05 nw, 9| 48.6 4 71....do ... .| 1 cirras well distributed.

11:39 a. m..| 10.75 | 30.7 | 1.83 | 0.7569 | 0,825 33 44 | 0.098 | 28.04 | mn., 9] 47.0 6 6....do... .| 2 ¢irrus in north,

1243 p.m..| 525 |31.4|1.79| 0.686 | 0,746 41 371 0.093 | 28.00 | n. 12 | 50.4 6 6|....do... Few cirrus in south.
1:33p. m..| 17.75|29.83 (1,90 0.766 | 0.333 41 34| 0.089 | 27.96 | n. 10 | 53.6 6 4| ...do... .| Few cirrus in southwest.
3:05p. m..| 40.7520.1|2.58| 0.626 | 0.680 43 36| 0.093 | 27.95| nw. 4| 51.6 7 Bl..do ..., Do,
4:02p. m..| 5500 11.8 | 446 | 0.430 | 0,522 42 391 0.103 | 27.96 | nw. 41470 6 4 | Partly cloudy.| Fine cirrus over most of sky.
4:3lp. m..| 6225 7.1]6.98| 0.274 | 0.298 40 39 0.093 | 27.97 | nw. 4 426 3 4 ..do ., Do,

December 10.

11:09 a.m..| 18.50 (290 (1,92 0.717 | 0.779 41 6L 0.157 | 23.06 | sw. 5| 604 7 5 | Light smoke..| Few cumulo-stratus.

11:39 8. m..| 11.00 [ 30.6 | 1.84 | 0.773 [ 0.846 44 52 0.150 | 28,05 = 4| 49.6 7 5(...do ciiun.... Do.

12:34 p. m.. 2.75 | 31.4 | 1,79 | 0.924 | 1.043 49 45 | 0.157 | 28.03 | sw 4| 48.6 6 5|....do... . Do.
1:34p m.. 17.75/29.1[1.91( 0.770 | 0.837 52 44| 0.164 | 27.96 | sw 3| 48.1 6 5....do ..., ... Few cirrus; few cumulo-stratus.
3:03p. m..| 40.00)19.0 | 2.84| 0.468 | 0.509 54 46 ] 0.203 ; 27.93 | nw 4] 4.6 6 3 | Partly cloudy.| 3 cirrus; 2 alto-cumulusg,
4:05p. m..| 5550 |11.4 | 4.69 | 0.232 | 0.252 51 51| 0.187 | 27.93 | nw. 4| 20.5 4 1| Cloudy .......| Sky nearly overcast with cirrus and cirro-

December i1. stratus.
9:34a m.. 42.25)18.9 2,8 | 0.272 | 0.296 46 73] 0.228 | 27.94 | n 21 49.1 3 0 | Dense smoke. .| No clouds visible,
10:34 2. m..| 27.25 | 26.1 | 2,11 0.525 | 0.571 54 61 0.256 | 27.94 | sw 1| 46.8 5 0f...do......... Day,
11:33 2. m..| 1250 (30.2|1.85| 0.789 | 0.858 60 56| 0.287 | 27.91 1 n 4| 50.9 4 1 | Light smoke. .| Few cirrus near horizon.
12:3¢p.m..; 2.95(3L3 |17y | 0572 | 0.622 62 51| 0.277 | 27.87 | n 3| 47.6 5 2 | Partly cloudy.| 5 cirru
1:33p.m..| 17.50 | 29.1 | 1.91 | 0.690 | 0.750 64 51 0.298 | 27.83 | s 4| 35.4 4 3f....do......... 6 cirrus,
3:18p. m..| 43.75 | 18.3 | 2.94 | 0.514 | 0.559 64 42 | 0.247 | 27.80 | sw. 812382 3 4 | Cloudy . 10 cirrus; few cumulus,
4:03p m..| 5500|117 |4.46 | 0.387 [ 0.421 63 43 | 0.256 | 27.79 w 5| 2.8 1 4 |....do... . Do.
433p m..| 6250 6.9 7.12| 0.2382 | 0.307 2 44 | 0.247 | 21.78 | w 3|45.8 3 4 do e 6 cirrus.
December 13.

S:dlp.m.. 41.75(19.6 (2.73| 0.702 | 0,763 64 551 0.334 | 27.55| nw. 20 | 47.1 4 4 | Partly cloudy.| 2 camulus; many fine cirrus.

4:05p. m..| 5525|114 4.53 | 0.422 | 0.459 60 66 | 0.334 | 27.5% | nw. 15 | 50.6 5 4 |....do ... L. Few cirrus; few cumulus.

4:35 p. m.. 2.75 | 6.5 | 7.45| 0.222 | 0.241 58 7 0.322 | 27.60 | nw, 15 | 46.2 4 3l....do......... Few cirrus; few fracto~cumulus,
December 16.

3:07p.m..| 40.50 | 19.7 { 2,73 | 0.823 | 0.900 49 69 | 0.237 | 27.72 | nw. 24 | H3. 8 8 3 Clear ......... 1 cumulo-stratus.

4:03 p.m..| 5475 11.6 | 449 | 0.676 | 0.735 49 63| 0.219 | 27.73 | nw. 18 | 51.8 7 3 | Light smoke. .| Few fracto-cumulus,

43 p m..| 6225 6.7 731 0.416 | 0.452 17 59 | 0.187 | 27.73 | nw. 16 | 46.5 6 3..do ..., Few fracto-cumulug in south.
December 17.

9:38 a.m..| 42,00 | 18.8 | 287 | O.714 | 0.776 |......] ..ol 7. nw. 48.8 7 10 [...do.aels, No clouds.

10:39 a. m..| 26.75 (259|212 0.812| 0.883 39 43 1 0, 2 nw, M. 9 7 10 [....do . Da,

11:40 a. m..| 11.50 | 30.0 [ 1.85 | 0.860 | 0.945 | 40| 44| 0. nw. 51. 8 7 T I P Do.

12:38 p. m.. 3.00 | 3.0 | .80 | 0.938 | 1.020 42 45 0. nw. 2. 6 ) 8 ....do ... Do.
1:35p. m..| 17.25 | 29.0 | 1.9 0,946 1.028 45 42 0, 1 nw. 22 1 51.5 ] 5 ....d0 ... Few cirrus in west.

3:08 p. m..| 40.50 | 19.7 | 2.74| 0.794 | 0.863 46 38| 0. nw. 16 | 48.1 [} 4]....do ... 1 cirrus well distributed,
4:05p. m..| 5475 | 11.6 | 4.51 | 0.474 [ 0.515 44 41| 0. nw. 15 | 44.4 6 3|....do... Few cirrus in southeast.
434p. m..| 6200 6.9]6.94] 0.802 | 0.328 43 40| 0. nw., 14 | 39.8 6 2 ..do Do,

December 18,
945 a. m..| 40.25 | 19.7 [ 2.74 | 0.678 | 0.737 41 42| 0. nw. 27 | 51.4 3 10 |....do... No clouds,

10:48 . m. .| 24.50 | 26.6 | 2,07 { 0.796 | 0.865 43 354 0. nw, 23| 524 8 10 [....do ... Do,

11:38 2. m..[ 12,00 | 29.9 | 1.86 0. 862 0,937 46 35 0. nw. 19 | 50.2 8 91....de... Do,

12:38 p. m. . 3.00 (30,9 | .81 0.814 | 0.885 47 32| 0 nw. 20 | 51. 4 7 S|....do Da,
1:42 p. m..| 19.00 | 23.8 [ 1.95 | 0.832 | 0,904 49 291 0. nw. 23 | 50.3 8 G |....do Do,
305 p.m.f 3975 1 20,1} 2,60 0.784 | 0.852 50 281 0. nw, 22| 49,6 7 4 1....dn Da.
407 p.m..| 5525|112 465 0.465 | 0,509 48 20 | 0. nw, 19| 45.8 7 3 |....do Do,
4:35p.m..| 62,25 | 6.7|7.34 0.347 | 0.377 46 32| 0. nw. 16 | 40.0 6 3(....do Do,

December 19.

9:09 a. m..[ 49.50 | 14.7 | 3.62 | 0.158 | 0.172 30 83 | 0.136 | 27.89 | sw. 1454 3 2 | Dense smoke. . Do,
9:37 a. .| 42,50 | 18.6 | 2,90 | 0.254 | 0,276 33 731 0.136 | 27.89 | aw. 1] 44.5 5 1....do ... e Do.

10:36 a. m..| 27.75|25.4 | 2.16 | 0.795 | 0.865 42 51 0.136 | 27.89 sSW, 2343 4 5 | Light smoke. .| 6 cirro-stratus.

11:36 a. m..| 12,75 | 29.7 1 1.87 | 0.730 | 0.793 50 40 | 0.150 | 27.88 | sw. 4127.4 3 5 Cloudy ....... Fi}l)% cir(l{o-strntus over most of sky; solar halo,

220 radius.

1234 p.m..| L1.75|80.9|1.80 ) 0.413 | 0.449 56 35 | 0.157 | 27.84 | s 41209 2 4 10 cirrvo-stratus; solar halo, 22° radius.
1:33 p, m..| 16,50 | 29.0 | 1.90 | 0.488 | 0.530 5% 30| 0.143 | 27.81 3 6|13.3 1 5 Do.
3:02p m..| 339.75|20.6 | 2.62| *0.132 | 0.143 59 30 0.150 | 27.79 | sw 4| 14.4 1 4 Do,

December 22.

1249 p, m..| 5.25(30.7 | 1.81 | 0.725 | 0.783 41 66 | 0.172 | 27.7¢ nw. 18 | 40.8 5 3 1 cirrus; 1 camulo-stratus.
1:37 p.om..| 17,25 | 29.7 | 1,92 | 0.724 | 0.7587 41 66 | 0,172 | 27.72 | nw. 16 | 39.4 6 2 . Do.
4:07p. m..| 5425|117 |4.45| 0.318 | 0.346 39 70| 0.164 | 27.76 | nw. 20| 3.0 0 0 9 cumulo-stratus.

December 23.

11:56 a. m. . 8.25130.4 | 1.83 | 0.776 | 0.843 42 771 0. nw. 14 | 17.1 6 1 | Partly cloudy.| 1 cirrus; 7 camulo-stratus.

12:50 p, m. . 5.25130.7 | 1.82 0.737 0. 801 43 72 0. nw. 16 | 36.8 7 1{....do.........| Few cirrus; 6 cumulo-stratus,
1:35p. m..| 16.50 | 25,9 | 1.92 0.704 | 0.765 42 69 0. nw, 16 | 39.6 7 1| Light haze....| Few cirrus; 2 cunmulo-stratus.
3:04 p.m..| 33.75 | 20.5 | 2.63 0. 606 0. 659 2] 63 0. nw, 16 | 44,2 8 2 1., .do Few fracto-cumulus,

404 p.m..) 53.75 | 12.1 | 4.32 | 0.411 0. 447 41 7 O nw, 16 | 42.0 7 3 1....de Do,

4:33 p. m..| 61.00 7.4 [ 6.70 | 0.269 | 0,292 40 67 | 0. nw. 10 | 36.1 5 2 do Do.
December 30.

9:08 a. m..| 51.00 | 13.9 | 3.81 0. 602 0. 654 34 48 0. 043 nw, 15 | 55.2 s 10 | Light smoke . .| No clouds,

10:03 a. m..| 37.25 | 21,4 [ 2.54| 0.667 | 0.725 38 38 | 0.085 nw. 15 | 55.7 b 10 [odo.oa... Few cirro-stratus in west.

10:38 a. m..[ 28.50! 253|218 0.785 | 0.853 33 36 | 0.081 nw, 15 | 55. 4 8 9l....do...e.n. Do.

11:40 a. m..[ 13.00 [ 29.9 | 1,87 | 0.733 | 0.802 40 40 | 0.098 nw. 20 | 55.6 8 8 | Partly eloudy.| 6 cirrus.

12:46 p. m. . 3.00 [ 3.1 | 1,80 [ 0.912 | 0.991 432 39 [ 0.103 nw. 15| 18. 4 1 § | Light smoke..| 5 cirrus
1:38 p. m..| 16.50 | 29.1 | 1,91 | 0.867 | 0.942 4+ 42| 0.118 nw, 15| 54.8 H 6 |....do. .| 1 ¢irrus.

3:06 p. m..| 38,50 | 20.8|277| 0.852 | 0.926 42 40 [ 0.108 nw. 15 | 549 9 4 ..do .. Do,

4:05p. m..| 53.25|12.4 | 424 | 0.517 | 0.562 41 39 [ 0.098 nw. 10 | 39.2 4 3 | Partly cloudy.| Few cirrus; 1 cirro-stratus.
December 31.

94l a.m..| 43,00 | 18.4 | 2,94 | 0.239 | 0.260 33 70| 0.130 SW. 2| 40.8 3 1| Cloudy ....... Fine cirrus over most of sky.

10:36 a. m..| 29.25 (251|219 | 0.716 | 0.778 39 50 0.118 LR 4| 45.6 3 2 ..do.eaaa.., Do,

11:37 a. m.. 6.50 | 30.9 | 1.82 | 0.794| 0.853 44 48 | 0.136 s. 31451 5 5 | Partly cloudy.| 3 cirrus.

12:45 p. m. . 3.00 [ 381.2 | 1.80 | 0.870 | 0.945 49 31 0.108 &, 4] 49.6 -] 4 { Light haze....| 1 cirrus in southeast.
1:35p.m..| 1550 [ 29.4 | 1.90 | 0.797 | 0.866 50 32| 0.113 SW. 4 [ 49.0 8 4 |...odo ... .| No clouds.

3:06 p.m..| 3825]21.0 259 | 0.644 | 0,700 51 331 0.124 W, 3| 49.4 8 3 Few cirrus in south.

4:06 p.m..| 53.00|12.8 | 411 0.498 | 0.541 50 32| 0.118 sw. 4| 46,8 7 3. Do.
January 3.

1:05p. m..| 800|310 |177 %0737 | 0.801 45 721 0219 2751 | n 24 7.2 0 6 t cirrus; 8 cumulo-stratus,
January 5.

10:57 a. m..| 24.50 | 27.2 [ 2.00 | 0.689 | 0.749 41 70 0.180 [ 27.83 | s. 12 | 18.2 9 6 1 alto-cumulus; 3 cumulo-stratus,

11:46 a. m..| 12,25 30.6 | .80 [ 0.734 | 0.798 40 63 [ 0.164 | 27.51 se. 12| 5.8 9 ) 4 cumulo-stratus.

12:36 p. m.. 0.25 | 31.7 | 1.74 0. 740 0, 304 2 61 0. 172 27. 47 se, 10 | 26.2 6 @ 1 cirro-cumulus; 3 ecumulo-stratus.

January 6.
9:36 a. m..| 45.00 | 17.9 [ 2,96 | 0.366 | 0,398 27 73| 0.108 | 27.54 nw, 24 | 30.3 6 0| 4 cumulo-stratus.

10:59 a, m. .| 2425 27.4 | 1,99 | 0.413 | 0.449 20 70 0.108 | 27.55 | nw, 20 0.0 0 0| ...| 4 cumulo-stratus; light snow falling.
1:50 p. m..| 18.50 | 29.2 | 1.88 0. 505 0. 549 28 76 0.113 27.02 nw. 15 29.6 5 1. .| 8 camulo-stratus; light snow falling.
3:08p.m..[ 38.00|21.8 246 | 0.414 | 0.450 30 63| 0.103 | 27.53 | nw. 24 30.8 8 1 1 cumulo-stratus,

5 403 p.m..| 5475|121 | 4.27 | 0.340 [ 0.370 27 67 | 0.093 | 27.55| n. 15 27.2 5 2 |....do .........] 2 cumulo-stratus,
anuary 7.
H }é am.. 44501183 (2.8 | 0.260 | 0.283 33 67 | 0.157 | 27.25 | se 4| 12.4 1 2| Cloudy ....... 10 cirro-stratus.

10:37 a. m..| 29.75° 25.5 | 2.10 | 0.458 [ 0.498 43 34| 0.150 | 27.25 | sw. 713880 7 §...do ..., 1 cirro-stratus; few cumulo-stratus; many fine

cirrus.

11:36 a. m..| 15.00 130.2 1 1.80 | 0.643 { 0.704 43 50 | 0.136! 27.21 1 sw. 24 | 39.3 7 S | Partly cloudy.| 4 cirro-stratus; few cumulo-stratus.
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TABLE 8.—Pyrheliometer observations at Asheville, N. C.—Continued.
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Few cirro-stratus; few fractocumulus,
Few cumulo-stratus; few fracto-cumulus,
6 alto-stratus; 4 cumulo-stratus.

1 cumulo-stratus.
Do.
Do.
Few cumulo-stratus.
1 cumulo-stratus.

Few cirrus in southwest,

D,
Few cirrus in south,

Do.
Few cirrus; few cumulo-stratus in south,
IPew cumule-stratus iu south,
Few cirrus and few cunwulo-stratus in south.
Few cirrus in south.

Do,

4 cirrus; 4 alto-stratus.
1 curu~< on horizon.

4 alto~cumulus,
cumulus,
Few cirrus; 1 alto-stratus in west.

Few cumulo-stratus.
Do,
I,
Yew fracto-cumulus.
Do.
Few cumulo-stratus on horizon.
Ira.
Few cumulo-stratus in east,
Few cumulo-stratus in west.

Few alto-stratus in =outh,

Do.
Few alto-stratus in southwest.
1 eirrus near sun,

D,
6 cirrus.
Few cirrus on horizon.
Few cirrus in south,
No clouds,

2 ¢irrus.

.
5 cirrus.
1 ¢irrus in southeast.
Few cirrus on horjzon.
No clouds.

Do.

Do,

D,

10 cirrus.
o,
9 cirrus; 1 alto~cumulus.

9 alto-stratus,

Few cirrus; few cumulo-stratus on horizon,

1 cirrus; few alto-stratus; few cumulo-stratus.
7 alto-enmulus.

7 cirrus; 1 alto~cumulus,

No elouds.
1,
Do,
Do,
Do
.
I
Do.
Do.

3 c¢irrus; 1 cumulo-stratus,

9 alto-stratus; 1 cumulo-stratus,
9 alto-stratus,

9 cirrus,

6 cirrus.

1 cirrus near sun,

Few cirriis,

No elouds.

Few cirrus; few alto-stratus,
Few alto-stratus,
Few alto-cumulus in north,
Do,
5 alte-cumulus.
Few alto-cumulus; few alto-stratus; coronal
bands.
Few alto-cumulux,
Few cirrus; few alto-cumulus,

10 cirro-stratus.

L5 eirrug; B civro-stratus,

10 cirro-stratus,

9 alto-stratus.

S cirrus; 1 alto-stratus,

1 cirrus; 10 camulux; 7 alto-stratus.

4 cirrus; § cirro-stratus; 1 stratus,

.10 ulro—atmtus, solar ha.lo, 220 radius.
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TABLE 8.—Pyrheliometer observations at Asheville, N. C.—Continued.

. Wind. Character of sky.
Date and time | g .
(75th meridian angle h. €. Q. Q. i, |R.H. e. B. |/ P. |Sky. | Mt.
time). Dir, Vel At sun. In general.
January 29. ° © °F. % Ineh.: Inches. Mp.h| %

9:i4a. m..| 52.25(17.0 ] 3.12 | 0.264 52 91 3 s, 4| 17.2 2 0 9 cirrus; 1 stratus.

9:37 a. m..| 46.50 | 20.5 | 2.61 [ 0.272 54 36 se, 6| 18.6 2 0 o,
11:225a. m..| 19.50 [ 33.2 | 1.68 | 0.124 59 79 se, 8| 8.6 0 5 10 alto-stratus.

12:35 p. m. . 2.00 | 36.2 | 1.56 | 0.110 60 78 se, 121 7.9 0 6 Dao.

1:39 p.m..[ 1400 | 347 | 1.61 [ 0.562 63 0 s 12§ 13,2 1 a 9 cirrus; few alto-stratus.

306 p.m..| 3575|265 | 205 0.211 62 7 e, 13 | 17.8 3 3 9 cirrus; few cumulo-stratus,

4:10 p.m..| 51.75 [ 17.3 | 3.06 | 0.222 62 74 se 13 | 15.2 1 3 10 eirro-stratus; few cumulo-stratus,

503 p. m..| 65.00 | 82|6.07 | 0.072 60 75 se 12| 16.8 1 3 )o.

January 30.

9:16 a. m..| 51.75 .5 3.0510 0.352 35 74 nw. 24| 30,4 7 10 | Partly cloudy.| 1 alto-stratus; few cumulus.
10:37 a. m..| 31.50 .8 | 1,92 0. 662 i 62 nw, A | 4.0 7 % | Dense smoke. .| Few cirrus; few cumulo-stratus,
11:44 a. m..[| 1475 1.62 | 0.757 38 60 nw. 25 L2 8 s nght smoke. .| Few fractocumulus.

12:34 p. m. . 2.25 | 6.5 | 1.56 0. 724 40 58 nw. 24 5 3 91 do . Do,

1:58 p.m..| 1875337 | 167 0.771 40 16 nw. 22 2 3 5l....de No clouds,

3:08 p. m..| 36.25]26.5|2.07| 0.718 2 38 nw, 15 8 4 |ode Do,

4:03p. m..| 50.00|18.6 | 2.8¢ | 0.578 42 39 uw. 18 | 39.2 3 8 [....do Do,

5:04 p.m..| 65.25( 8.3 |6.08] 0.250 38 36 W, 17 | 31.6 7 3.4 ..! Few cirrus.

5:32p. m..| 7225 8.3 |13.00 | 0.141 37 39 uw. 12 315 [ cedo Lol Da.

January 31.

9:26 2. m..[ 49.50 | 19.1 | 2.84| 0,524 33 64 nw. 7| 43.3 2 10 | Partly cloudy.| 7 cirrus
10:35a. m... 32.25 | 28,7 | 1.94 ) 0.635 36 52 nw. 51 H0 8 10 | Light smoke’, .| I cirrus near sun.

11:46 a.m..; 14.50 | 35.1 | 1.62 | 0.784 42 41 uw. 5| 38.0 4 8 | Dense smoke. .| 1 cirrus; 2 cirro-stratus near sun.
12:37 p. m. . 1.75 1 36.7 | 1.56 | 0.684 47 35 uw. 6 | 20.2 3 6| C loudy ....... 10 ¢irro-stratus,

1:35p.m..| 12.75 | 35.5 | 1.60 | 0.344 48 35 nw. 4178 2 4 [....do 10 cirro-stratus; solar halo, 22° radius.

3:07p. m..| 35.75|27.0 204 0.215 51 32 nw. 412, 4 1 4 Do,

4:03p. m..| 49.75 | 18.9 | 2.85 ) 0.043 50 32 nw. 3 7.4 0 4 10 cirro-stratus; no shadow,

5:05 p.m..; 6525 8.4(6.04} 0.001 48 29 nw. 3| 7.8 0 3 10 alto-stratus; no shadows

528 p.m..| 7100 4.3 10.70 | 0.001 | 0.001 |..... w. N IR 0 3 Do,

February 4.

9:33 a.m..| 47,75 | 21,2 | 2,40 | 0.361 | 0.392 59 52 w 10 | 18.2 8 10 { Partly cloudy.| 9 alto-stratus.

10:37 a. m..| 31.75|929.9 | 1.83 | 0.058 | 0.063 55 23 w 18| 28.7 9 10 | Cloudy .......| ¥ew cirrus; 5 alto-siratus.
11:53 a.m..| 12,75 | 36.6 ) 1.52 1 0.036 | 10.03% 57 32 nw S 458 8 10 1 alto-stratus; no shadow.
12:37 p. m.. 1,795 187.9 [ 1.49 | 1.026 | 1.115 59 22 SW 231 47.4 8 4 Few alto-stratus in southeast.

1:36 po m..| 13.00 ] 36.6 | 1.52| 0.971 1. 055 57 25 BW 23 | 46,6 8 7 Few alto-stratus,

3:01 p. m..| 34.25 | 28.7 | 1.89 1), 885 0. 965 57 21 SW, 20 .0 Q9 4 Dao.

4:06 p. m 50.50 | 19.4 | 2.73 | 0.698 | 0.759 56 22 W 15 2 8 4 Few alto-stratus in south,

50l p. m 64.25 | 9.9 | 512 0.460 | 0.500 53 17 3w 18 2 7 4 Do,

5:44 p. m 75.00 | 2.1 [16.90 | 0.106 | 0.115 49 24 W 20 .0 L2 PR Do,

February 5-
10:28a. m..| 3400 | 29.0 | 1.91 | 0.464 ( 0.504 27 641 0. nw 30 ] 31. 4 5 5 | Partly cloudy.| 5 cirro-stratus; light snow.
12:40 p. m..;  1L00 } 38.2 | L5I [ 0,906 | 0.955 32 66 | 0. 1: nw 23 ) 47.5 7 4 | Light smoke. .| Few fracto-cumulus.

1:36 p. m..| 13.00 LG 155 ) 0.858 | 0.933 33 63 | o nw 101 47.9 7 4 Df'use smoke, .| Few alto-stratus; few comulo-stratus,

3:05 p. m..| 35.25 L4 | 196 | 0.809 [ 0.879 35 56 | 0. nw 25 | 48 ] 3 do ... Few cirrus.

4:11 p. m..) 51 5 L8 [ 2.86 | 0.688 [ 0.748 34 60 [ 0. nw 24 | 46.2 Tleanns nght smoke . .| No elouds.

Fehruary 6

9:15 a. m.. L7 290 0.019 0.021 29 72 0. nw 11150 2 1| Cloudy 10 alto-cumulus; no shadow,
11 06 a. n.. L7 | L69 0.003 1 0.003 35 54| 0. e, 2| 4.2 1 1)...do. . 10 alto-stratus; no shadow.
1249 p. m. . 5.0 | 1,49 1 0,054 | 0059 43 43 [ o e 3 45 0 21....do. Do,

1:32 p. m.. L4 [ 153 | 0.002 | 0,002 44 42 0,18 S 1] 52 0 2odoal.., Do.

February 9.

9:4l'a. m..| 45.75|23.5 | 2.32| 0.608 [ 0,661 34 %] 0 nw. 23 | 38.5 7 4 | Light smoke..| Few cumulo-stratus in -west.
10:35 a. m..| 32.25 [ 31.0 | 1.80 | 0.654 [ 0.711 36 74 [ nw 15 | 40.3 8 4 .o No clouds,
11:35a. m..| 17.25{37.0 [ 1.55 | 0.734 ] 0.798 40 67| 0. nw 15 | 40,4 s 5 1...do. Do,

12:34 p.m..| 2,50 | 39.4 | L 48| 0.708 | 0.770 43 60| 0. nw. 20| 41.6 b 31]....do. Do,

1:36 p.m..| 12.75 [ 38.1 | 1.51 0.750 | 0.815 45 58 [ o nw, 15 | 41.4 8 8 |....do Do,

3:05 p.m..] 35.25 | 20.5 | 1.88 | 0.650 | 0.707 47 48 [ 0. nw. 12 | 4.2 3 ] P.ll‘ﬂ) (‘]nlld\ 1 cirrus.

4:05 p.m..} 50.25|20.7 | 2.62 | 0.395 | 0.433 48 40 0. nw. 12 ] 36.0 [ 3 1....do .| 5 cirro-stratus.

5:03 pom..| 6475 10.6 | 4911 0.214 | 0.233 46 50 | 0. n. 5| 24.8 5 3....do. 9 cirmo-stratus,

548 p.m..| 76,00 2.4 |16.10 | 0.029 [ 0.032 43 54| 0. nw, 70282 kI Cloudy D
February 10.
10:38 a. .. 31.50 | 31.6 [ 1.75 | 0.014 | 0.015 + 60 0.172 | 27.98 | se 12 3.4 0 3 ...do...l. 10 alto-stratus; no shadow.
February 11.

3:14p.m..| 37.50 | 288 {1.89 0.78 | 0854 53 48| 0,228 | 27.36 | sw. 15| 34.0 9 3 | Light smoke. .| 4 cumulux near sun.

405 p.m..| 50.25 (21,2251 0.573 | 0.623 56 45 | 0.211 | 27.38 1 sw. 16 | 28,2 9 3 |....do. Do,

5:00 p. m..; 6400 | 11.6 | 4.43 | 0.123 | 0.134 54 50| 0.211 | 27.41 | nw. AL P 0 3 P.lrtly clourh 9 cumulo-stratuas.

February 12

9:12 2. m..| 53.00 | 19.6 | 2751 (.357 { 0. 338 38 90 | 0.211 nw. 21 45.0 9 4 Ll[.,ht smoke. .| No clouds.
10:34 a. m..| 32,50 | 31.4 | 1.77 | 0.594 | 0.646 44 [ - 7Y 0.228 nw, 2] 46.1 9 6 l....do.... .. Do,
134 a.m..| 17.60 | 37.8 | 1.51 | 0.6098 | 0.759 49 64 | 0,237 SW. 3| 46,3 8 6 |....do Do.
12:35 p. m.. 2,25 140.4 | 143 | (.856 | 0.930 57 56 | 0.256 sW, 2| 4.6 S 6 ..do Dao.

1:35p. m..| 12.75 [ 39.0 | 1.47 | 0.927 1.008 61 39| 0.203 se, 71401 8 6 |....do Do.

3:05 p.m..| 3525 | 30.3 | 1.82| 0.900 [ 0,978 63 24| 0.136 s, 15 | 40.5 8 4 |....do Do.

4:03 p. m..} 49.75 | 21.7 | 2.49 | 0.806 | 0.578 60 28 | 0.143 <, 18| 48.2 8 4 |....do Do,

504 p.m..| 6500 1.0 | 4.71 0.575 | 0.625 59 24 0.113 se. 14 ] 43.4 7 3 |....do .. Do,

549 p.m..| 76.25 | 8 1460 | 0.162 [ 0.176 56 36| 0.172 se, 2 e cdo Do,

February 13,

9:16 8. m..| 52,00 | 2.5 | 2,64 0.495] 0.538 38 78| 0.180 n, 1] 49.2 8 3 | Partly cloudy.| 1 cirrus.
10:33 a. m..| 32.75 | 3L 9 | 1.75 | 0.676 | 0.735 43 65| 0.219 calm. |, 47.4 5 3 | Light smoke. . D,
11:34 a. m..| 17.50 ) 38.1 | 1.51 0.958 | 1.041 68 53 | 0.256 uw, 9| 51,4 9 3 Lo Do,
12:84 p. m 2,50 [ 40.7 | 1,421 1.036 | 1.126 61 50 | 0.277 nw, 10 | 51.8 8 5 (....do .. No clouds.

1:34 p. m 12,50 | 39.4 ( 1.46 | 1.000 | 1.087 62 40 | 0.219 nw, 6| 518 9 4 .do Do,

3:04 p. m 35.00 | 30.7 | 1.81 0.867 | 0.942 64 34 0.211 nw, 3. 510 & 3" do Do.

4:04 p. m 50.00 | 21.8 | 2.48 | 0.570 | 0.620 66 37 | 0.266 oW, 1 401 7 3 ....do. Da,

5:04 p. m 65.00 | 11.3 | 4.61 | 0.314 | 0.341 64 42| 0.247 | 27.83 ; w. 2 6.0 6 3 ..do. Da.

5:58 p. m. 7850 | 1,3 |22.00 | 0.062 { 0.067 60 46 | 0.237 | 27.84 | sw. 1.47.9 [ P Loodo Do.

February 14, .
9:10 a. m. 53.50 | 19.7 | 2.74 | *0.010 | 0.011 45 87 | 0.256 2:. 91 | w. 1...... 0 Cloudy 10 alto-stratus.
10:42 a. m 30.50 . 33.3 | 1.69 | 0.008 | 0.009 54 741 0.310 | 27.90 | n. 1:10.1 1 0 ....do.. 10 alto-stratus; no shadow,
11:43 a. m 15.25 i 39.0 | .48 | 0.189 | 0.205 60 59 | 0.310 | 27.87 ; =e. 5| 50 1 2 ....do 10 alto-stratus.
| i
* Mean of two readings only; radiation too small to measure after second reading. 1 Galvanometer defective. 1 Galvanometer not sutficiently sensitive for aceurate

work; remedied before next day.
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TABLE 9.—Pyrheliometer observations at Black Mouniain, N. C. Latitude, 35° 36" north; longitude, 82° 19 west. Elevation above sea level, 2400 feet.

Wind. 3 .
Date and time | trour Character of sky.
(75th meridian angle A, t e. B. Sky. | Mt.
time). Dir. At sun. In general.
February 19, ° ° OF. Inch. | Inches. . k.
9:40 a. m..; 45.75 | 26.8 | 2, 20 0,060 | 27.99 | nw. 8 9 10 | Clear ......... 1 cirrus near sun,
10:33 a, m.., 32.50 | 33.7 | L. 22 0,057 | 27.99 | nw. 6 9 9]....do. Few cirrus,
11:36 a. m..| 16.75 | 40.2 | 1. 27 0.077 | 27.98 | n. 6 9 10 .do . Do,
12:35 p.m..| 200|428 1. 31 0.093 | 27,96 | n. 3 8 10 .do Few cirrus in north,
2:05 p. m..[ 20.50 {382 (1. 36 0.095 | 27.90 [ =e. 2 9 10 (....do ... 2 ¢irrus near sun.
3:07 p. m..| 36.00 | 3.3 | 1. 38 0.093 | 27.87 [ se. 3 f 10 | ¢ I()ufl\ 9 cirrus; very tine.
4:05 p. m..| 50.50 | 23.0 | 2. 35 0.108 | 27.87 | s. -4 6 10 | Partly cloudy.| 6 cirrus; very fine.
5:05 p. m..| 65,50 | 12.6 | 4 32 0.093 | 27.86 | =. 3 8 10 | (‘lear No clouds.
5:39 p.m..| 7400 | 6.3 |7 31 0.070 | 27.85 | se. 12 7 8 ..do Do,
February 20.
9:10 8. m 53,25 | 21.4 | 2. . 34 0,113 | 27.91| n. 20 9 10 do ool 1 fracto-cumulus,
10:35 a. m 32.00 | 34.2 | 1.65 . ¢ 36 0.113 | 27.92  n, 15 9 10 .do Few cirro-stratus in south.
11:34 a. m..| 17.25 L4 1L 5 41 0.118 | 27.91 n. 12 9 10 ..do D,
1235 p. m..| 2.0 L1 | 1.¢ . 41 0.108 | 27,90 | n. 12 7 10 4....do ... 9 cirrus near sun,
2:04 p. m.. 20. 25 .3 | 1. 3 42 0.113 | 27.87 | nw. 4 3 10 ¢ luurlv . 1 cirrus; 9 cirro-stratus; solar halo, 220 radius,
3:06 p.m..| 3575|3221, . 5 44 0,008 | 27.83 [ n. 7 4 9. .do ... 10 cirro-stratus; solar halo, 22° radius.
4:05 p. m..| 50.50 L5 2,8 0. 2 43 0,085 | 27.83 | nw. 4 4 9 Ldo ... Do.
5:04 p. m..| 65.25 L0 4 0. 41 0.108 | 27.83 | n. 4 2 9 codo oL Do,
5:43 p. m..| 75.00 .6 | 8.6 0. 34 0,124 | 27.83 | nw. + 3 7 ool 10 cirro-stratus; no shadow.
February 21.
9:49 a. m..| 43.50 .1 (1.9 0. 38 13 n. 1 71....do 10 alto-stratus; shadow with readings 1 and 4.
10:36 a. m.., 31.75 .6 | 1. 0. 41 0. nw, 1 8. de .| 10 alto-stratus; no shadow,
12:37 p. m..| 1.50 .5 | 1. 0.7 52 0. nw, 3 10 |....do .| 9 cirrus.
2:07 p. m.., 21.00 .3 | 1. 0.9 50 0. n. 7 10 | Clear 1 ¢irrus near sun.
3:08 p. m..| 36.25 .4 [ 1.7 0, 48 0. n. 9 10 |....de Few cirrus.
4:06 p. m..| 50.50 | 23.8 | 2.1 0. 46 0. n. 9 10 do Do,
5:05p. m..| 6550|127 4. 0. 43 0. n. 8 9 .do No clouds,
5:44p. m 75.25 .6 | 8 0, L: 40 0. n. [ Sdo o No clouds; tree shades sun,
February 23.
7:41 a, m..| 75.50 .0 | 8. 0. 2. 138 0. W, . 8 10 No clouds.
8:37 a. m..| 61.50 .4 ] 3. 0.. 20 0. 13 SW. 3 9 10 Do,
9:36 2. m..| 46,75 .6 | 2, 0. 6! 36 0. ELA L 9 10 Dao.
10:35 2. m..| 32.00 .3 | 1.62 0. 42 0. NW, L4 9 10 Do,
11:36 a. m..| 16.75 .6 |1 0.8 48 €. 0l SW. 2R ¢ 10 Do,
12:35 p. m.. 2,00 .2 | 1. 0.4 53 0. W, 3. 4 10 Do,
2:05 p. m..| 20.50 .3 | 1. 0. 55 0. sW, i 4 s 10 tly cloudy.| Fine cirrus over most of sky.
5:35 p. m..| 73.00 .4 6.69 | 0. 46 0. 13 s. .4 2 7 Cloudy ....... 10 civro-stratus; no shadow.
February 24.
Tfa m..| 7475 .2 | 6.8 22 0. nw. 3 i 9| Clear ..... No clouds,
8:33 a. m..| 61.25 L0 3. 30 0. 13 n. 2 7 7 | Light haze. . Do,
9:36 &, m..| 46.75 L1120 39 0. nw., 3. 2 & T Ao D,
10:36 a. m..| 3L75 .9 | 1.5 48 0. 1: nw. .3 8 7 o Do.
12:35p. m..| 2.00 .6 | 1.8 55 0, 09 nw. 4 8 S udo 1 cirrus.
2:07 p. m..| 21.00 .6 | 1. 56 0. nw. L [} 8 | Partly cloudy.| Fine cirrus over most of sky.
3:06 p. m..| 385.75|33.8 | 1. 6 56 0. nw. N 4 81 C loudv ....... 9 cirrus,
4:07 p. m..[ 5L.00 .0 | 2. o4 0. n, . B 6 8 ... . Do,
5:45p. m..| 73.00 L1 | 6. 48 0. n. .3 2 7 5 cirrus; 5 cirro-stratus; no shadow,
February 25.
7:48 a. m..[ 73.75 .8 | &, A 23 0. w. 2 6 7. Fine cirrus over most of sky.
9:41 2. m..| 45.50 | 28.1 | 1.4 3 41 0. WL 5. & 3 7. .| 10 ¢irra-stratus.
10:37 a. m..| 31.50 5.2 | 1. . B 43 0. R 8. . 4 4 7 1. .| 5 cirrus; 4 e¢irro-stratus.
12:35 p. m..| 2.00 0| 1.3 . 48 47 0. 27. s, 3 3 6 1. .| Beirrus; 5 cirro-stratus; solar halo, 22° radius.
.2:06 p. m..| 20.75 2L R 49 0. 27,8 se. 3.0 3 6 1. .| 1 eirrus; § cirro-stratus; solar halo, 22° radius,
3:05 p. m..| 35.50 .6 | 1. 0. 49 0. 27. se. .5 3 3 3 cirrus; 7 cirro-stratus; solar halo, 220 radius,
4:07 p. m..[ 51.00 L8| 2.0 €, 1) 48 0. 27. se, . 8 1 3 10 urm—utmma, no shadow.
5:05 p. m. 65. 50 .6 | 3.6 0. 46 0.157 | 27.85 | se. 7.3 1 3 D,
5:44 p. m. 75.25 .26, 0. 45 0.150 | 27.86 | se. .0 2 3 Do,
February 26.
7:46 a, m 74. 00 716, 0. 28 0.130 | 27.97 | s, 2.3 7 6 Few cirrus.
8:49 a. m 58.85 | 10.8 | 2, 0.: 39 0.130 | 28.00 | =, 5. 8 7 7 | Par tly . Inudy .| Fiue cirrus over most of sky.
9:34 2. m 47.00 2, 0.5 42 0.143 | 24.00 | =, 5.6 7 7 | Light haze....| 1 cirrus in south.
10:37 a. m 31.75 5.6 | 1. 0. 47 0.143 | 28.00 | = 2.0 7 6 | Partly cloudy.| 1cirrux; Salto-stratusg; sun obscured last reading,
12:36 p. m..| 1.50 [ 45,4 | L. ¢ 0. 52 0,172 27.99 | s, . 9 0 3...do......L. 10 alto-stratus; sun obscured last two readings,
February 28.
8:56 a. m..| 56.50 L5 2 0. & 60 0.373 sSW. .2 8 ¢ | Partly cloudy.| 2 cirrusg; 1 alto-cumulus; 2 cumulo-stratus.
9:35 a. m..| 46.75 L4 | 1L 0. 63 0,277 SW, L8 2 9 |...4do 4 alto-stratus; 4 alto-cumulus; 1 cumulo-stratus,
10:37 a. m..| 3L.25 14 1. 0. 60 0.219 W, . 5 1 g 1,‘luudy . 10 cumulo-stratus; noshadow after 18t reading.
12:38 p. m..| 0.75 .2 | 1.2 0. 60 0.211 W, .0 2 10 |....do ... I eirrus; 8 cirro-stratus; solar halo, 22° radius.
2:06 p. m..| 21.00 L2 ] 1 0. 60 0.219 nw., .4 1 4., .do 10 alto-stratus; no shadow last readiog.
3:11 p. m..| 37.25 .4 | 1. 0. 60 0,187 8w, 4 4 4 | Partly doudy. 9 cirrus,
4:04 p. m..[ 50.50 .9 | 2. 0. 58 0.219 nw, 23.6 7 8 [....do"....... .| 5cirrus; 3 cirro-stratus; 1 cirro-camulus,
March 2.
8:56 a. m..| 56.50 .82 0.2 32 0,118 ] 27.89 | se, 5. 2 7 @l..do L., 1 cirrus; 8 cirro-stratus.
9:33 a. m. 47.25 ( 18.2 | 1.9 0. 33 0.124 | 27.89 | s 5.6 1 8| C lnurly ....... b cirro-stratus; b alto-stratus.
10:37 a. m..| 31.25 .01 1 0. 41 0.136 | 27.89 | s. . 8 4 8 P'u'ﬂy cloudy.| 9 cirro-stratus; 1 alto~cumulus.
11:37 a. m. 16.25 .3 | 1L 0. 41 0.164 | 27.89 | s, . 4 1] 6 { Cloudy ....... 1 alto-cumulus; 9 alto-stratus
12:33 p. m..[ 2.25 .9 | 1.2 0. 42 0.172 | 27.88 | sw. 2.4 0 6 | Partly cloudy .| 4 alto-cumulus; 4 alto-stratus; shadow with 4th
reading.
March 3.
7:30 a. m. 78.00 .0 | 8 0. 26 124 | 27.94 | calm. 2.2 8 8 Few cirrus in northwest.
8:35a m..| 6L75 .4 | 2, 0. 36 164 | 27.95 | sw. 3| 458 8 8 1 alto-cumulus in north.
9:34 a. m..| 47.00 .9 | 1L 0. H 187 | 27.95 | sw. 3 . 8 8 7 dor,
10:36 a. m..| 31.50 .3 | 1. 0. 50 187 | 27.94 | sw. 4 .4 8 B . ..| Few alto-cumulus in northeast.
12:34 p. m.. 2.00 | 47.3 | 1. 0. a2 187 | 27.92 | =, 7 .2 s 7. .| No clouds.
2:07 p. m..| 2L.25 .8 | L 0. 53 180 | 27.89 | s. 7 .1 8 6| 0.
3:04 p. m..| 35.50 .9 | L 0. 53 172 27.89 1 s, 10 . 4 % 6 |. Few cirrus in west.
4:05 p. m..| 50.75 .3 | 2 0. 53 180 | 27.88 | =, 10 . 6 8 71 1 cirrus.
5:17 p. m. 68. 78 .0 | 4 0. 2 228 | 27.80 | =ge. 7 .1 3 5. Few cirrus; 1 alto-stratus.
March 5.
8:45 a. m..| 59.00 L7 | 0. 54 3 27.73 | sw. 4 .0 6 8l....do coainnn, 1 cirrus; 2 cirro-stratus; few cumulo-stratus.
9:33 a. m..| 47.00 .3 | 1. 0. 2! 56 334 | 27.73 | nw. 2 .2 1 8¢ loudy ....... 4 cirro-stratus; 6 cumulo-stratus; solar halo, 22°
radio
10:33 a. m..| 32.00 .4 ] 1, 0, 60 360 | 27.73 nw. 6 8 0 3 do ol 6 alto-stratus; 4 alto-cumulus; no shadow,
12121'28 p.m..| 3.25 911 0. 63 373 | 27.72 | nw. 4 . 0 0 8 |....do 9 alto-stratus; 1 cutulo-stratus; sun not visible,
March 6.
Q21 a. m..] 50.00 L8| 1. 0.: 56 4021 272.76 | nw. 2 .6 1 6 | Partly cloudy.| 9 cumulo-stratus.
10:34 a. ma..| 31.75 L1 1. 0. 61 417 27.77 3wW. 4 .8 1 71 Cloudy 3 alto-stratus; 7 cumulo-stratus.
12:33 p. m..| 2.00 .4 1.2 0. 62 432 | 27.74 ) sw. 4 .4 0 7 leodo |8 rirx{u—stratus; 1 cumulo-stratus; solar halo, 22°
radius,
2:04 p. m.., 20.75 .0 | 1. 0. 62 432 ) 27.71 e, 9 0 7 do oo Dao.
3:00 p. m..; 3475 .0 | 1. 0. 62 432 | 21,70 | e, 7 0 7 do ol 10 cumulo-stratus; sun not visible.
March 9.
9:00 a. m..: 55.00 L9 | 2, 0. 59 L HS8 | 27,79 | sw, 4 7 5. 1 cirrus; 6 .\lto—numulm no shadow.
10:51 & m. .| 27.25 .2 | Ld 0. 66 L417 | 27.78 | 7 1 6 |8 .'tho—ﬂtratus, 2 (umulus shadow 1st reading.
11:33 a. m..' 16.76 .71 1. 0.¢ 72 0.499 | 27.78 | se. 6 0 7 1 cirrus; 4 alto-stratus; 3 cumalns.
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TABLE 9.—Pyrheliometer observations at Black Mountain, N. C.—Continued.

Date and time Hoar Wind. " Character of sky.
(75th meridian angle h. e Q. Q. t |R H e B, |—————| P |Sky.| Mt
time). Dir. | Vel At sun. In general.
Mar. 9—Cmi'd. o o oF. % Inch, | Inches. M.p.h
12:38 p. m..| 0.50 ; 49.6 ; 1.22 | 0.001 | 0.001 63 63| 0.448 | 27.77 | s, 0 7 | Cloudy ...... 1 alto-stratus; 9 cumulo-stratus; sun not visible
after lst rearlmg
2:06 p.m..| 21.50 449 | 1.32| 0.506 | 0.550 67 76| 0.499 ) 27,74 | s 6] 3.5 0 7]....do......... 1 cirrus; 2 alto-stratus; 7 cumulus.
:ifl:llzp. m.. 37.75 365 1.56 | 0.023 | 0.025 67 75| 0.482( 27.72 | = 6] 3.0 0 7 ...do......... 9 alto—sbratus; 1 cumulus,
March 12, .
11:05 8 m..| 23.50 | 44.8 | 1.32 | 0. 142 | 0.154 57 91 | 0.432 ) 27.77 | se. 10| 0.8 0 0..do..... ... 10 str(z;.tus; light rain; shadow with 2d and 8d
reading,
2:06p. m..| 21.75|45.9 | .29 | 0.330 | 0.359 57 88 | 0.417 | 27.71 | se. 0 0)....do ......... 10 stratus; no shadow last reading.
M :13111131) m..; 38.00 269 154 0001 | 0001 56 89| 0.417 | 27.71 | se. 0 0f....do......... 10 stratus; sun not visible after 1st reading.
arch 13,

10:49 8. m..| 27.50 | 43.6 | 1.34 | 0.004 | 0.004 54 8 | 0,360 e 0 0l 10 stratus; no shadow,

11:35a. m..| 16.00 | 48.6 | 1.23 | 0,016 | 0.017 54 84 | 0.347 e, 0 0. Do,

M 1%3117}1 m..| 200 |51..1|119; 0002 0.002 54 &7 | 0.360 se. 0 0. 10 stratus; sun not visible after 1st reading.
arch 17.

11:52 a.m. .| 11,50 | 51,4 | 1,19 | 0.023 [ 0.025 61 73| 0.402 | 27.76 | s. 2| 58 1 3..do..., 9 alto-cumulus; 1 cumulo-stratus; no shadow.
1:59 p.m..| 20.25 | 48.4 | 1,24 | 0.005 | 0.005 62 67 | 0.373 7.71 | se. 9| 0.8 0 3....do......... 5 alto-cumulu%, & cumulo—str.ltus no shadow,
%:488 p.m.. 77.50| 9.3 1549 | 0.304 | 0.330 [i1] 78| 0.402 | 27.67 | se. 7] 36.1 5 4 nght haze....| 5 alto-cumulus; 1 cumulo-stratus.

March 1 .
7:11a.m..| 8L.75| 6,0 |8.05/ 0.1156 | 0.125 42 93 nw, 1]35.9 7 4 | Light fog ..... No clouds.
8:31 a. m..| 6175219 (247 | 0.584 | 0.635 57 83 8W, ENEEN. 8 7 | Light haze....| Few fracto-cumulus in south.
9:32a. m..| 46.50 | 831} 1.60 | 0.706 { 0.767 61 74 W, 4142 8 3 S U R, Few cumulus.

10:34a. m..| 3100 | 42.4 | 1.37 | 0.879 | 0.946 62 63 ER 12 | 38.0 8 8 l....do. ..| 3 cumulus.

11:33 2. m..| 16.25 | 49.8 | 1.22 | 0.100 | 0. 109 3 69 e, 71106 8 7 Cloudy ....... 9 cutnulo-stratus; shadow with 3d reading.
2:01 p.m..| 20.75 | 48.4 | 1.24 | 0.534 | 0.550 65 65 ne, 7118 5 6 | Partly cloudy.| 9 cumulo-stratus; no shadow with 4th reading.
3:33p.m..l 43.75 |3La | 177 0.735( 0,799 G6 60 EON 7152 o 6 [..do.l 9 (umulu-snamu few cirrus.

528 p.m..; 7125140 3.53 ] 0.374| 0.407 3] 61 se. 10} 33.0 9 4 nght haze. ...| 5 cumulo-stratus.
March 23,

9:32 a. m, .| 46.00 ) 34.2 1.62 | 0.263 | 0.285 a7 84 e 4| 6.4 1 8 | Partly cloudy.} 1 cirrus; 1 alto-cumulus; 6 cumulo-stratus.

10:32 a. m..| 3100 | 448 | 1,30 | 0.926 | 1.007 62 72 [ 31412 8 10 Clear 1 cumulus.

11:31 a. m..| 16.25 | 61.8 | 1,16 | 0.958 | 1.074 63 0 ne. 3| 40.6 S 10 ..do . Do.

12:32 p. m.. 100 [ L5.111.12] 0.98 1.072 66 b5 ER 5 434 8 10 |....do Do,
2:14p. m..; 24.50 (48.3 | 1.23 | 0.529 | 0.575 63 54 SW. 31370 9 10 Partlv [¢ lnunh 6 cumulus,
8:02p. m..| 36.50 [ 41.2 | 1.39 | 0.925 | 1.005 6% 61 se. 5| &2 0 9 | Clear Few cirrus; 6 cumulus,
4:03p, m..| 51.7530.5|1.79 | 0.864 | 0.939 69 56 nw, 10 | 40.0 8 8 |....do ..| Few cirrus; 4 camulus,

5:00 p.m..| 66.00|19.9 | 267 | 0.682] 0.741 68 58 nw. g1 87 8 8 Cdo o .| 6 cumulus.
601l p.m..| 81.25| 7.6 | 6.51 | 0.306 | 0.333 65 57 nw. 10 | 40.7 8 7 .do 1 cumulus,
March 24.
7:02a. m.. 8350 65| 7.48| 0.026| 0.028 43 93 n. 20 [ 12.4 1 8 | Cloudy ....... 3 C'll‘l'l]l'i 1 alto-stratus; shadow with 34 and 4th
readings,
8:35a. m..| 60.25 | 24.8 (2.19| 0.124 | 0.135 48 78 n. 20 | 35.3 7 10 o..do oo 7 cirrus. &
March 25.
7:38a.m..| 74.50 | 14.0 | 8. 0.301 | 0.327 36 51 nw. 24 | 23.2 3 10 artly cloudy.| 9 cirro-stratus; few fracto-cumulus,

8:44a m..| 58.0027.2 2 0.672 | 0.730 39 40 nw. 24 | 30.0 6 10 | Clear . 7 ¢irrus.

937 a. m..| +.75|37.1|1. 0.788 | 0,857 40 33 nw. 20 | 45.2 ] 10 |....do 1 cirrus; near sun,

10:36 2. m..| 30.00 | 46.7 | 1. 0.836 [ 0.963 42 43 nw. 20 | 4 8 10 |....do Few cirrus in south.

11:33 a. m..| 15.75 [ 53.6 | 1.1 0.908 | 0.987 45 36 nw. 15 | 43.2 8 10 |....do Few cirrux in southeast.

12:36 p. m. 0.00 | 56.0 | 1. 0.877 | 0.953 48 35 nw, 20 | 43.5 8 10 |....do No clouds.

2:04 p. m 22,00 | 50.4 1 1. 0887 0,964 51 24 nw. 15 | 43.6 8 10 |....do Do.

5:03 p. m 66.75 | 19.9 | 2.69 | 0.48% | 0.530 45 4 nw, 13 | 42,2 3 4 do Do.

6:04 p. m 82.00 | 7.9[6.32| 0.196] 0.213 46 52 nw, 12 | 32,8 7 8§ |....do Do.

March 26.

7:09 a. m..| 81,50, 83 6.08| 0,272 | 0.296 28 93 n. 3| 40.6 8 10 |. Dao.
8:35a m..| 60.00]255|215, 0.658 | 0,715 42 65 n. 1] 47.0 8 10 . Do.

10:35a. m..| 30.00 | 46.6 [ 1.28 | 0.858 | 0.933 52 46 nw. 4] 47.2 8 10 L Do.

12:33 p. m..l 0.50 1 56.3 ‘ 1.12 | 1.017 ‘ 1.105 ‘ 58 37 sw. 41 47.1 ‘ 8 91 Do.

only object in making a separate entry under this subheading
is to indicate whether clouds that could possibly affect the ob-
served radiation covered the sun or not.

Tables 10 and 11 give monthly averages of those pyrheli-
ometer and polarization observations that were taken with
cloudless gky, and of all the observations of relative and abso-
lute humidity, taken at Asheville and Black Mountain, N. C.,
respectively. The average time at which the pyrheliometer
observations were taken is stated at the head of each column.

It will be seen that the radiation was at a maximum in No-
vember, and at a minimum in January, and that the observa-

TABLE 10.—Monthly averages at Asheville, N. C.
RADIATION FROM SUN, IN CALORIES ().

Year and| 9:10 9:40 | 10:50 | 11:38 | 12:37 | 1:37 3:06 4:06 4:30 5:02 5:41
mouth. a. nt. a. nm. a. m. a.m, lJ. m. P. m, l). 1. p. m, ]P. 1 ]I. ni. P- m
1902.
NOVemnefienrnns 0.891 | 1.003 | 1.091 | 1.093 | 1.067 | 0,047 | 0.720 | 0,528 |......|.......
Dec. ...| 0.654 | 0.746 | 0.85% | 0,582 | 0.948 | 0.877 | 0,759 | 0.549 | 0.363 |.......[.......
1903.

Jan ..... 0.495 | 0.607 | 0.750 | 0. 546 | 0.532 | 0.837 | 0.685 | 0.508 | 0,350 | 0.229 | 0.153
Feb ..... 0.333 | 0.661 | 0.697 | 0.566 | 0.985 | 0.991 | 0,935 | 0.725 |....... 0.450 | ©.120
PERCENTAGE OF POLARIZATION OF SKY LIGHT (P)

’ \
512 50.8 | 40.8 | 40.6| 4.9 50,0 | 47.7 | 40.6 [.......|.......
465 &67-‘ w7 136 s o] qos ! s | b
2‘446’400‘-}71‘477’47.2 42 ] 4327 w26

PERCENTAGE OF RELATIVE

HUMIDITY OF THE AIR.

| | | I [

|
Yearand| 9:10 | 9:4) 10;50‘ 1135\ 12:37 ( 1:37 | 3:06 | 4:06 | 4:30 | 502 | 541
anl]th. a. n. a. m, &. m. a. m. p.m. p.m. P m., p.m. p.-m. p.m. p.m,
1902,
Nov.....| 81 73 66 59 52 50 45 50 57 [oeeiniidieinn,
Dec .....| 66 581 50 48 46 40 H 460 B0 L
1903 i
Jan..... ‘ 72 6%, 50 57 551 54 50 18 E R
Feb.....l....... 76 63 56 50‘ 44 38 39 [oe... 37 0
I
VAPOR TENSION, OR ABSOLUTE HUMIDITY, IN INCHES,
1902.
Nov..... 0.249 | 0.257 | 0.319 | 0.322 | 0.309 | 0.403 | 0.305 | 0.309
Dec ..... 0.110 | 0.129 | 0,129 | 0.146 | 0.143 | 0.148 | 0165 | 0.162
1903.
0.128 1 0.131 | 0.159 | 0.146 | 0.149 | 0.120 | 0.133
0.196 ’ 0.185 | 0.205 l 0.176 ‘ 0.160 | 0.157 ’ 0. 160

TaBLE 11.—Averages at Black Mountain, N. C., February 19 to March 26.

7:30 | 8:38 | 9:82 [ 10:35 [ 11:34 | 12:34 | 2:06 | 3:05 | 4:04 | 5:10 | 5:54
an.|am am|am|ampn.{pm|pm|pnmn|pm|pm
Radiation ...... <L 0.200 [0, 607 |0, 726 |0, 593 0. 980 (0. 985 0. 911 |0. 837 0. 776 (0. 473 | 0.272
Polarization ....... 37.6 | H.2146.0 ] 46.2 ) 45.8 | 453 [ 45.8 | 43.0 | 4.2 | 43.7 | 35.1
Relative humidity . 90 73 65 65 62 a2 52 a1 43 51 58
Vaper Tension ..... 0. 146 |0.229 |0.210 |0, 210 |0, 277 IO 200 ‘ 0,252 10,254 (0,174 10. 205 | 0.1%2
I

tions during the middle of the day at Black Mountain averaged
but little higher than those at Asheville for the same hours
during the first half of February, although the former were
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taken at about 200 feet greater elevation, through a clearer
atmosphere, and with the sun some 10 degrees higher at noon
than were the latter.

The deficiency in the value of @ for January, February, and
March, 1903, as compared with the average values for these
months during previous years, has been noticed by M. Henri
Dufour,® at Lausanne, Switzerland, who is inclined to attribute
it to increased absorption and reflection of radiation by the
atmosphere, due to the presence of volcanic dust. In a letter
dated July 9, 1903, the Acting Secretary of the Smithsonian
Institution says:

The observations made here [the astrophysical observatory at Wash-
ington] indicate that the drop in the actinometric readings of which you
speak is chiefly caused by the increased absorption of the earth’s atmos-
phere during the present calendar year.

The investigation of the cause of this apparent decrease in
the amount of solar radiation received at the surface of the
earth calls for a special study of the absorption of the atmos-
phere. While it is difficult to distinguish between cause and
effect in this case, it would seem that the general atmospheric
conditions suffice to explain the decrease in the value of () in the
observations here presented. During November and the first
part of December there were periods of several days of almost
cloudless sky. After the middle of December there were few
good days until February, and March was almost continuously
cloudy until the 23d. 'When conditions were such that clouds
formed readily, particularly in the upper levels, the radiation
was small even although clouds might not be visible near the
sun. That the radiation is influenced to a greater degree by
such conditions than by the surface relative or absolute humid-
ity is easily perceived by an examination of Tables 10 and 11.

It is worthy of note that the polarization of sky light fell off
after December, but the relation between radiation and polariza-
tion appears to be so complicated that its consideration may
well be postponed until more observations have been accumu-
lated. The decrease in the polarization may have been partly
due to the fact that as the altitude of the sun above the southern
horizon increased from day to day, so the point at which the
polarization was measured constantly fell nearer the northern
horizon.
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F16. 2.—Monthly average diurnal curves of radiation with cloudless sky.

The free-hand curves in fig. 2 have been constructed by
plotting the pyrheliometer observations taken under the most
favorable conditions, with hour angle for abscissas and (), in
calories, for ordinates. They show graphically the same pecu-
liarities in the monthly averages that are seen in Tables 10
and 11.

8 Paris, Comptes Rendus, March 16, 1903, CXXXVI, pp. 713-715.

Juowy, 1903

In fig. 3 the observations for each station taken under the
most favorable conditions have been plotted with the length
of path through the atmosphere, or ¢, for abscissas and ¢ for
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Fi¢. 3.—Average variation of radiation with e,
ordinates. In fig. 4 observations for some of the best days

have been similarly treated. The curves in both figures show
that at Asheville, for equal length of paths through the atmos-
phere, less radiation was received during the morning than
during the afternoon, while at Black Mountain the difference
was very slight. No doubt the smoky condition of the atmos-
phere at Asheville was responsible for the deficiency in the
morning radiation. After the lower layers became sufficiently
heated to establish convection currents the smoke was carried
away, even when the surface wind was light, and the atmos-
phere was thus made comparatively clear in the afternoon.
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Fie. 4.—Varation of radiation with ¢ on selected days.

In figs. 5 and 6 are shown characteristic diurnal curves of
radiation for different conditions of the sky. November 10,
11, 12, and 13 were (uite clear, except that dense haze was
recorded on the morning of the 11th and dense smoke on the
morning of the 13th. Under these conditions the radiations
were depressed to a marked extent, causing wide divergence
between the curves for the different dates during the morning



MONTHLY WEATHER REVIEW.

Jury, 1908 333
TABLE 12.—Percentage of polarization of sky light after sunset. Y
Y|
K
. 120 <
Time after sunset (minutes), 4 ..
Date. Remarks, 110 o / D P -
3 3 p " NN N
0 | 10. | 15 | 20. | 27. | 30 100 0.7 [ 7&\\ ~
/ ,l/ / i N—. l‘\
1902, % , . %0 Mov| [/ N
December 11 ...| 35.7 Run set behind clouds; many ’ 7P // AN
cirrus ohserved, / / \
December 13 ...| 39.9 Fine cirrus over most of sky. 80 \3
December 16...| 45.2 Clear, . \ “.—
December 17 ... | 39. 4 Light smoke, /7. NANor /0
December 18 ...| 36.3 Light smoke, L
December 23 ...| 34.8 Few fracto-cumulus; light \ A
haze and smoke. 60 — if 3
December 81 ...{ 87.0 Light haze and smoke, Iz / \ \\” v/
1903, /3 ./
January 6..... 28.5 Cirro-stratus on western 50 /
horizon, Noy \ \ MNov/3
January §.....; 30.3 Cumulo-stratus increased; too 4 /A -
5 . F(lark for ]a]tcrl«,nbservliuiuns. ;
anuary 9..... 40.5 ew cirrus; light smoke.
Januur§ 12..... 35.1 Brilliant sunset. 30 Deq /7
January 13..... 36.6 Few cirrus.
January 15..... 34.6 Light smoke., 20
January 19..... 39.0 Do. b
ganuary 22..... 33.g Few i-irrus; light smoke.
anuary 23.....| 39. .. Yo, oo 700 600 507 40° T e0" 10° 0" 10° 207 30° 40° 60° 60° T
January 80..... 31.5 .} Few cirrus; brilliant sunset, P 60" 5 P 0/_ 30 Norii o0 e 0”70
February 4...| 37.5 . Few alto-stratus. 25 rIhBrT S
February 5 ...| 36.4 "9 cirro-stratus; light smoke, + 5._Diur CUTVES radiati g 3 e
Februar§ 5 o Few altostraiuss brillinnt F1a. 5.—Diurnal curves of radiation on selected days.
February 13 ...| 47.9 sunset. \\%3
rio
) . 1.0
hours as compared with close agreement during the afternoon
hours. 9
February 12 and 13 were apparently about equally clear, \
but the radiation curves present marked contrasts, that for 8 G \
the 12th indicating that the atmosphere was elearing through- _ \ N
out the day. pAp \\\
The curves for January 19 and March 3 and 25 are very -6 N
much flattened during the middle of the day without apparent 5 Ao RN \
cause. g/ o \ =
On February 25 the sky was overcast all day with cirrus and 40 o + T TG
cirro-stratus clouds, which became so dense that no shadows 5 Elnyg Hez A
were cast by sunlight after 4 p. m. A solar halo was observed i fcg'b, e !;{\ =
from 12:30 p. m. to 3:00 p. m. 2054 \
These results indicate the marked variations in the quantity o N B
of heat that is received at the surface of the earth from the sun ) A\ &
from day to day, but the observations will no doubt prove of B S A3 B O I 9367 36" 50‘\60{M70'
especial value, in conjunction with those made in other parts \npte fost Prichisey Hest

of the world, for the study of widespread periodic fluctuations Fia. 6.—Diurnal curves of radiation on selected days.

TABLE 13.—Percentage of polarization of sky light at pointa at different distances from sun.

On vertical circle through sun,

January 6. January 8. January 10. March 25.
Sun’s— Distances Sun's— Distances Sun’s— Distances Sun’s— Distances
of observed P of observed P of observed P __|of observed P
point from . point from . point from : | point from .
Azimuth. | Altitude, sun. Azimuth. | Altitude. sun. Azimuth. | Altitude. sun. Azimuth, - Altitude, sun.
o o Per cent. © ° ° Der eent. o o
9.1 . 33.
0.1 106. 1 40,
.1 96.9 43.
6, 0 90,0 4.
.1 86,9 42,
Rt 77.4 36.
L9 67.4 27.
0 57.9 17,
0 7.9 9,
3 38.3 4.
28,3 +2.
19.2 —0.
9.2 —+0.
— 9.8 —0.
—19.8 +0.
—30.2 +1.
—10.2 +5.
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of this character and their relations to weather changes. A
long series of such observations should also be of value in
connection with the study of the effect of weather conditions
upon crop growth. ' The results thus far obtained are there-
fore published at this time without further discussion.

The observations on the polarization of sky light after sun-
set in Table 12, and on the polarization at different distances
from the sun, in Tables 13 and 14 are still to be added. In
general, it was found that when the sunset colors were bril-
liant and extended to the zenith the polarization was less
than on evenings when the colors were not so pronounced.
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Since the Pickering polarimeter is not well adapted to
measuring the polarization when at a minimum, the position
of the neutral points of Arago, Brewster, and Babinet could
not be accurately determined. The observations of January
6 and 8 indicate that the position of Arago’s neutral point

was about 25° above the antisolar point, while those of Janu-
ary 10 indicate that it was about 30° above, but these obser-
vations in connection with those of February 24 and March
3 and 25 indicate the presence of neutral belts rather than of
neutral points.

TABLE 14.— Percentage of polarization of sky light at points at different distances from sun.

On horizontal circle passing through sun.

) Om horizontal cirele passing through point of

maximum polarization.
February 24. March 3.
Sun's— Sun's—
Azimuth Azimuth ,
from sun. i {rom sun. L
Azimuth, | Altitude. Azimuth, | Altitude,

° 2 © Per ceut. ° o Prr cent,
.................................... 1 30,9 0 + 1.6

310.0 30. 2 20 .1 30.9 20 + 2.0

310, 0 30.2 40 .1 32.0 40 + 0.0

311.0 30.7 60 .1 32,0 60 — 1.0

a11.0 30.7 80 2.0 33.2 80 17.4

312.9 32.1 100 2.0 33,2 100 -18.3

3129 32.1 120 3.7 34.5 120 — 8.4

314, 4 33.0 140 3.7 345 140 +13.4

314. 4 33.0 160 .5 35. 8 160 4L 5

316.0 34,0 180 .5 35.R 130 4459

316.0 34,0 200 2.6 20.8 200 +42.1

325.0 38.2 210 2.6 39,8 220 +25.9

325.0 3%.2 210 . 1 40.3 240 + 4.9

326. ¢ 39.0 260 5.1 40.3 260 — 7.5

326.9 39.0 280 .3 41.0 280 —12.2

328.3 3.5 300 3 41,0 300 — 8.

328.3 39.5 320 2 - 41.7 320 — 1.9

330.1 40.0 340 2 41,7 340 + 0.9
Maximum polarization..............

! |

CLIMATOLOGICAL DATA FOR JAMAICA.
Through the kindness of Mr. H. H. Cousins, chemist to the
government of Jamaica and now in charge of the meteoro-
logical service of that Island, we have received the following
table in advance of the regular monthly weather report for
Jamaica:
Comparative table of rawmfall for July, 1903,

Rainfall.
P Relative | Number of
Divisions. area. stations.
1903. Average.
Per cent. Inches. Inches.
Northeastern division................... 25 24 4,42 8,19
Northern division ......... 22 53 2,20 3,28
West-central division ..... 26 26 7.79 519
Southern division ....................... 27 36 2,78 4.36
Means .........coiiiiiiiiniiiinn cenen 100 139 4. 30 5.99

The rainfall for July was therefore below the average for
the whole Island. The heaviest fall was 18.08inches at Kings
Valley in the west-central division:; while no rain fell at Irish
Town in the northeastern division or at Richmond Pen in the
northern division.
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